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Article  I. 


Notice  of  a  new  Form  of  Carbon  supposed  to  be  the  pure  Metallic 
Basis  of  the  Substance ;  and  also  of  several  other  interesting 
Aggregations  of  Carbon^  especially  m  so  far  as  they  elucidate 
the  History  of  certain  Cg/i^iiuceous  Products  fo  in  CojdlI 
Gas  Manufactories,    By  Ht^  Cblqtihetiri,  Sf  6. 

(To  the  Editors  of  the  Annals  of  Philosophy ,) 

Trbke  is  scarcely  any  substance  which  acts  a  more  conspi- 
cuous part  in  the  economy  of  nature  than  carbon.  In  the 
animaly  the  vegetable,  and  the  mineral  kingdoms,  it  is  equally 
alitfandant  and  useful,  nor  can  any  thing  be  more  instructive  than 
to  sti)d]r  the  infinite  variety  of  purposes  which  it  serves,  or  more 
interesting  than  to  observe  the  wonderful  diversity  of  forms 
which  jt  puts  on.  What  appearances  can  be  in  more  perfect 
contrast  to  each  other  than  those  of  soot  on  the  one  hand,  and 
of  the  diamond  on  the  other?  Yet  carbon  embraces  both 
extremes;  and  by  a  chain  of  not  very  imperfect  gradation,  it  may 
even  be  traced  in  different  shapes  through  intermediate  degrees, 
fiom  the  dull,  black  aspect,  and  soft  texture  of  soot,  up  through 
states  of  brighter  and  brighter  metallic  lustre,  and  increased 
compactness,  until  at  last  it  attains  the  hardness,  and  the  sparkle, 
and  the  crystal  of  thje  diamond.  It  was  a  discovery  which 
excited  great  attention  at  the  time  when  Lavoisier,  and  after 
him  Mr.  S.  Tennant,  unveiled  carban  from  beneath  this  last 
dis^ise;  if,  indeed,  this  expression  be  philosophically  admissi- 
bie,  and  if  it  be  not  impossible  to  say  that  any  one  state  of 
existence  is  more  natural  or  more  proper  to  the  substance  than 
anoUier.  For  although  a  form  very  different  from  that  under 
which  a  substance  has  been  commonly  known  may  be  popularly 
termed  a  disguise^  under  which  it  has  concealed  itself,  yet  it  is 
not  tnoire  tnily  so  than  any  other  of  its  shapes ;  and  it  is  always 
a  decided  step  in  ^e  progress  of  science,  when  an  entirely  new 
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form,  especially  of  an  important  body,  is  obtained.  This 
fact  to  approximate  the 'iabc^ratory  of.  the  chemist  to  the  g 
officina  of  nature,  where  many  a  substance  must  exist  in  st 
very  different  indeed  from  any  which  the  industry  of  the  exj 
menter  has  yet  enabled  him  to  discover,  or  his  art  to  mat 
assume.  .     . 

It  is  to  sjev^ral  highly  interesting  9tatef  of  figgregatioi 
carbon,  one  of  which  is  not  only  of  a  very  singular  structure, 
also  an  entirely  new  form,  that  it  is  the  object  of  this  notic 
direct  attention. 

This  last-mentioned  formation  occurred  ^in  the  new  steelif^ 
process  of  Charles  Macintosh,  Esq.  of  Crossbasket.  I 
undertaken,  at  the  request  of  that  gentleman,  who  is  an  emii 
practical  chemist,  to  superifttenfl,  <Wi4g  his  temporary  absei 
a  s^rie^  of  experiments  intended  to  ascertain  the  best  detail 
practice  and  apparatus  for  bis  most  in^^nious  process  of 
cenyersion  of  iron  into  steel.  The  prikiciple  of  his  inventio 
probably  well  known  ^Tr^  this  to  a  great  part  of  the  mei 
science,  as  well  ds  to  the  mechanics  of  this  country.  It  confi 
in  introducing  into  the  contact  of  iron,  ignited  to  nearly  a  w 
heat  in  an  air-tight  eartben  vessel,  a  current  of  a  gas  oontair 
carbon  as  one  ot  its  constituents,  and  which  in  practice  is  usu 
carburetted  hydrogen  gas.  In  this  operation  tiie  gas  undst^ 
a-pardal  decomposition,  occasioned  probably  by  Yftriouaeati 
but  principally  by  the  influence  o(  the  high  temperature  to  wl 
it  is  exposed,  ^nd  by  the  mutual  reaction  which  takes  plao 
that  temperature  between  it  and  certain  other  of  those  gase 
bodies,  SMch  as  carbonic  oxide,  with  which  it  is  always,  t 
certain  extent,  intermixed.  And  the  iron  also,  by  virtue  of 
own  peculiar. affinity  for  carbon,'  will  undoubtedly  eo-opei 
vdth'tbe  elevated  temperature  in  rendering  the  diaengagem 
of  that  substance  from  the  hydrogen  mof  e  complete. 

The  result  of  these  decompositions  is  an  abundant  precip 
tion  of  carbon.  This  .carbon,  ^as  it  has  just  before  been 
chemical  unipn  with  another  body,  exists  of  course  in  a  8tat< 
the  most  minute  .division  at  the  moment  of  its  preoipitati< 
and  it  is  probably  owing  greatly  to  this  circumstance  diat 
particles  are  found  to  penetrate  the  iron  more  rapidly  and  m 
equably, 'and  to  form  a  nlore  intimate  union  with  the  whole  m 
of  it  than  was  formerly  practicable  under  the  old  meth 
Besides,  there  is  found  to  result  the  additional  jadvantage  c 
great  saving  of  fuel  on  the  system  of  Mr.  Macintosh,  heoai 
nothing  could  be  more  difficult  than  to  ignite  iron  tborougi 
when  imbedded,  as  under  the  previous  system,  between  t 
masses  of  solid  charcoal,  which  is  one  of  the  very  worst  condi 
tars  of  heat.  When  fresh  gas  continues  to  be  introduced 
proportion  as  the  previous  supply  is  deprived  of  its  carbon,  i 
process  of  precipitating  the  carbon  in  an  impalpable  powd 
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fetid  of  ife  penetration  and  nnittog  with  the  metal,  continues  to 
go  oOy  until  the  iron  is  saturated,  and  its  conversion  into  steel  is 
complete. 

Such  is  the  principle  of  the  process,  the  practical  details  of 
which  I  was  occupied  for  some  time  in  superintending ;  and  in 
the  various  experimental  assays  of  different  kinds  of  manipula* 
tion,  nothing  could  be  more  interesting  tlian  the  diversity  of 
results  attending  the  several  separations  of  the  carbon  from  the 
gas.  In  particular,  when  the  steel  chest,  or  vessel  containing 
the  iron,  was  traversed  by  an  excess  of  carburetted  hydrogen 
gas ;  that  is,  -  by  a  quantity  from  which  the  beat  precipitated 
carbon  in  much  greater  abundance  than  the  iron  was  capable  of 
absorbing,  the  deposited  particles  of  carbon,  on  their  transition 
from  an  aeriform  state,  and  free  as  they  were  from  external 
«x>wmunioation  with  any  foreign  body,  arranged  themselves  in^ 
singular  varieties  of  form,  and  texture,  and  colour.  The  greater 
part  of  these  I  have  met  with  in  several  other  situations,  as  I 
shall  by  and  bve  notice,  but  there  was  one,  and  the  most 
remarkable  of  all,  which  I  have  never  even  heard  of  as  having 
any  where  else  been  found.  On  opening  one  day  that  part 
of  the  apparatus  where  the  carbon  formation,  if  any,,  was  to  be 
discovered,  there  appeared,  lying  irregularly  in  various  parts  of 
it,  a  quantity  of  long  capillary  threads  of  carbon,  lustrous,  and 
slender,  eaoh  portion  collected  into  a  smajl  bunch,  as  it  were,  of 
parallel  lines,  and  in  form  extremely  similar  to  a  tress  of  fino 
Jiatr*  A  single  lock  of  this  mineral  hair  seemed  to  contain 
thousands  of  these  thin  filaments.  There  is  nothing  to  which 
this  new  form  of  aggregation  of  carbon  can  be  better  compared 
than  a  bunch  of  fine  glass  spun  hair,  or  a  tufl  of  one  of  the  most 
perfect  varieties  of  asbestus.  There  was  nothing  peculiar  or 
uncommon  about  the  working  of  the  apparatus,  or  in  the  state 
of  any  of  the  materials,  in  so  far  as  I  could  discover,  to  which* 
the'fuEmation  of  so  uncommon  a  product  could  be  even  conjec- 
tiirally  ascribed ;  and  although  in  subsequently  carrying  forward 
th«  series  of  experiments,  uie  same  formation  occurred,  I  was 
never  able  to  trace  it  to  any  probable  cause. 

Ilk  this  variety  of  carbon  formation,  there  obtain  many  shades 
of  difference,  although  the  basis  in  every  case,  as  I  have  esta- 
blished by  careful  experiment,  is  neither  more  nor  less  than^ure 
carbon  •  Thus  the  hairs  in  point  of  length  have  a  range  of  from 
an  inch,  ,or  even  less,  to  eight  inches.  In  thickness,  some  of 
them  may  equal  a  hair  from  a  horse's  mane,  while  others  are  as 
delicate  as  the  filaments  of  the  lightest  spider*web.  The  colour 
of  the  whole  has  been  always  black,  and  the  lustre  invariably 
bright  and  metallic.  When  one  tries  to  bend  their  two  ends 
ti^ther>  they  pove  brittle,  and  snap  short  across ;  yet  when 
the  finger  is  pressed  against  the  point  of  one  of  them,  its  resist- 
SDce  is  such  thatv  it  almost  penetrates  the  skin  before  giving 
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ivay.  And  in  so  far  as  the  eye  of  even  the  metallttfrgiBto 
guide  him,  their  whole  appearance  would  indicate  that  they 
been  in  a  state  of  fusion  at  the  moment  of  their  formatioD. 

These  are  some  of  the  characteristics  of  the  more  pei 
specimens  which  I  have  yet  obtained  of  this  yariely  of  | 
carbon.  But  a  much  more  imperfect  formation^  in  which 
colour,  form,  and  texture,  of  more  common  specimens  i 
blended  and  mixed  with  some  of  those  distinguishing  the  1 
just  described,  occurred  not  unfirequentiy  in  the  course  of 
superintendence  of  the  steelifying  process.  Sometimes 
hairs  were  short,  ragged,  and  uneven ;  sometimes  quite  desti 
of  lustra ;  and  sometimes  they  existed  so  immingled  in  a  lo 
mossy,  or  spongy  mass  of  carbon,  as  to  be  scarcely  distingu 
able, 

I  am  quite  aware  that  a  species  of  appearance  so  nnconu 
and  extraordinary,  notwithstanding  the  very  unequivocal  circi 
stances  under  which  it  occurred,  cannot  be  admitted  to  exis 
a  substance  composed  of  pure  carbon  without  the  matter  bf 
put  thoroughly  to  the  test  of  repeated  experiments.  And  I  s 
flow,  therefore,  detail  one  or  two  of  those  which  I  immedia 
tried  with  a  view  to. the  determination  of  this  point,  and  wt 
seem  to  be  satisfactory  and  conclusive. 

When  a  few  of  the  filaments  above  described  were  heate< 
redness  in  a  glass  tube,  they  gave  off  neither  smoke  nor  vap< 
and  retained  in  all  respects  their  original  form  unaltered,  \ 
their  lustre  unimpaired.  Upon  bein^  again  heated  to  rednes 
the  flame  of  a  candle,  they  remained  in  like  manner  entire  \ 
unchanged.  But  when  they  were  intensely  ignited  in  the  ii 
nor  flame  of  the  blowpipe,  they  rapidly  underwent  combusti 
the  silent  progress  ot  which  was  occasionally  interrupted 
vivid  coruscations,  and  by  this  treatment,  they  were  quickly  i 
completely  dissipated. 

1  further  found  that  these  filaments  possess  the  propertj 
decomposing  certain  substances  which  part  readily  with  oxyg 
and  of  deflagrating  with  them  exactly  alter  the  manner  of  c£ 
coal  or  plumbago.  ^  * 

A  quantity  6f  the  filamentous  substance,  to  the  weight 
about  half  a  grain,  was  taken,  and  intermixed  thoroughly 
trituration  with  upwards  of  thirty  times  its  weight  of  chlooratf 
potash :  the  whole  was  then  exposed  in  a  platinum  crucible  t 
strong  red  heat  over  a  spirit-lamp.  On  tne  commencement 
liquefaction  in  the  salt,  a  few  slight  flashes  broke  out  from  tb 
parts  of  the  mixture  near  the  heated  sides  of  the  crucible ;  1 
m  a  short  time  the  whole  s£^lt  had  passed  tranquilly  into  a  st 
of  fusion  without  undergoing  any  other  apparent  alterattt 
After  the  heat  had  been  continued  for  some  time  longer,  thi 
took  place  an  instantaneous  and  vivid  deflagration,  while  i 
whole  mixture  became  at  once  intensely  red-hot*    The  saii 
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residue  t^siiltids  froni  this  deflagmtioii  had  k  blackish  colour, 
and  contained  aiffosed  through  it  many  particles  of  thefilamen- 
•toas  earboQ  still  entire  and  unoonsumed.  When  the  soluble 
part  of  this  product  was  dissolved  out  with  water,  it  appeared 
that  Uie  portion  which  had  escaped  oxygenation,  probably 
owin^  to  the  rapidity  with  which  the  action  of  the  chlorate  of 
potasn  was  begun  and  completed,  amounted  to  little  less  than 
one-half  of  the  whole  original  quantity  of  filamentous  matter. 

When  a  few  of  these  filaments  were  similarly  exposed  to  the 
action  of  nitre,  a  deflagration  also  took  place ;  but  in  this 
instance  the  action  of  the  salt  was  much  more  durable  and  pro- 
longed, and  the  oxygenation  of  the  whole  filaments  Ipras  com^ 
plete*  In  this  case,  the  saline  residue  proved  to  be  of  a  pure 
white  colour,  and,  on  the  addition  of  a  httle  water,  was  to  the 
kflt  particle  dissolved. 

when  muriatic  or  nitric  acid  was  poured  upon  the  aqueous 
solutions  of  these  saline  residues,  a  strong  effervescence  took 
place,  and  much  carbonic  acid  was  disengaged^  accompanied 
with  nitrous  vapours. 

To  ascertain  whether  any  hydrogen  could  be  detected  in  this 
carbon,  a  small  tuft  of  very  delicate  filaments,  weighing  0*30  gr. 
was  put  into  an  agate  mortar  along  with  six  grains  of  the  black 
oxide  of  copper,  and  the  whole  thoroughly  intermingled  by 
tritaration.  The  mixture  was  transferred  into  a  tube  of  green 
glass  closed  at  one  extremity,  and  freed  from  hy^rometric  mois*^ 
ture  by  cautious  exposure  for  a  sufficient  length  of  time  to  ik 
temperature  of  about  240^.  It  was  then,  aTler  having  been 
allowed  to  cool,  brought  to  a  very  strong  red  heat  over  a  spirit- 
lamp.  The  result  was  the  deoxidation  of  the  oxide  of  copper, 
and  the  abundant  disengagement  of  carbonic  acid  gas  ;  but, 
during  the  whole  progress  of  the  experiment,  there  was  not  the 
deposition  of  the  smallest  trace  of  moisture.  On  decomposing* 
by  a  similar  process,  a  small  quantity  of  ordinary  cherry  coal, 
weighing  0*05  gr^  a  very  distinct  deposition  of  water  was  formed. 

The  conclusion  from  all  these  experiments  seemed  to  be  of 
necessity,  the  highly  interesting  demonstration,  that  in  the  com* 
position  of  this  carbonaceous  substance,  there  is  not  present 
a  ira^e  of  hydrogen :  there  was  also  the  strongest  indicatipn, 
although  in  a  manner  not  so  decisive,  that  no  foreign  ingredient 
of  a  more  fixed  nature,  whether  earthy  or  metallic,  made  any 
part  of  it.  In  order  to  ascertain,  however,  a  point  of  such 
importance,  and  to  determine  whether  these  long  needles  or 
filaments  were  really  composed  of  pure  carbon,  I  subjected  them 
anew  to  the  following  experiments.  Some  of  the  filaments, 
weighing  0*62  grain,  and  which  had  been  previously  cut  across 
into  small  pieces,  were  deflagrated  in  a  platinum  crucible  along 
with  12*4  grains  of  nitre.  The  oxidation  of  the  whole  carbonau 
oeoQS  awtter  was  in  this  experiment  complete ;  for  there  was 
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kft  nothing  bot  a  saline  residoe  of  a  pare  white  oolo  v^  im 
disaolred  m  water  without  leaviDff  any  remainder  wha^ 
This  solution,  after  being  mixed  wiu  an  excess  of  muriatic 
was  heated  moderately  for  some  time  in  a  sand-bath :  it 
then  supersaturated  with  caustic  ammonia,  and  again  dige 
But  no  precipitation  whatever  resulted  from  the  addition  o 
alkali ;  and  it  followed,  therefore,  that  the  solution  cents 
neither  oxide  of  iron  nor  alumina.  The  clear  liquid  was 
evaporated  to  dryness^  and  the  dry  residue  digested  in  w 
The  whole  dissolved,  except  an  inconsiderable  residue 
whitish-coloured  matter,  which,  after  careful  washing  and  d 
cation,  amounted  to  0*02  gr.  This  did  not  seem  of  consequ 
enough  to  merit  a  particular  investigation  of  its  nature,  aspec 
as,  from  the  circumstances  under  which  it  wac^  obtained,  t 
can  be  little  doubt  of  its  having  been  silica.  Indeed  the  q 
tity  was  so  very  minute,  that  it  would  perhaps  be  hazardoi 
say  that  some  portion  of  it  at  least  was  not  derived  from  pa 
the  apparatus,  or  of  the  reagents  employed  in  the  course  ot 
experiment. 

The  result  of  all  these  experiments  seems  therefore  to  b^ 
.very  important  one,  that  the  substance  formed  out  of  carbure 
hydrogen  gas  as  previously  described,  in  the  moment  of  exti 
tion  from  an  aeriform  state,  is  the  genuine  basis  of  the  gas,  oi 
other  words,  pure^  solid,  and  to  all  appearance  true  meti 
carbotu  And  this  filamentous  conformation  will  only  add 
striking  variety  more  to  the  list,  already  long,  of  singul 
diversified  appearances  which  that  body  has  already  been  fo 
to  ass^ime  in  one  or  other  of  the  kingdoms  of  nature,  in  a 
which  it  acts  so  prominent  a  part. 

,  It  is  not  without  regret  that  I  find  myself  quite  uitabl 
offer  any  satisfactory  explanation,  or  even  probable  eonject 
respecting  the  peculiar  cause  which  produced  this  very  unc 
mon  aggregation  of  carbon.    Its  occurrence  in  the  steelifj 

frocess  was,  generally  speaking,  a  rare  event,  and,  in  so  fa 
could  judge,  irregular  and  capricious.    I  remarked,  bo  we 
that  in  all  the  cases  in  which  it  was  found,'  it  was  either 
imbedded  among  a  mass  of  carbonaceous  matter^  or  depos 
on  the  surface  of  such  a  mass,  which  had  accumulated  ab 
the  metal  undergoing  steelification.    It  seems,  therefore, 
improbable,  that  in  all  these  cases,  the  apparatus  had  b 
traversed  by  a  much  larger  quantity  of  carburetted  hydrogen 
than  was  strictly  necessary  to  carry  forward  the  conversioi 
the  iron  exposed  to  it  into  steel ;  and  the  excess  of  carbon 
proportion  as  it  was  disengaged  from  its  aeriform  state  from 
expansion  of  the  gas  by  heat,  or  from  whatever  other  caj 
•eems  to  have  formed  itself,  in  the  act  of  deposition,  io^o 
pure  filamentous  shape. 
Besides  thip  singularly  beautifal  cacboa  fonoatioDi  wl 
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(not  only  ab  it'seemed  ttiik|ue^  but  as  the  apparent  extrication  of 
the  pare  metallie  basis  of  tnat  substance)  was  certainly  the  most 
impojrtant  phenomenon  observed  by  me  while  superintending  th^ 
steelifying  process^  there  occurred  several  other  aggregations  o^f 
that  substance  during  the  progress  of  the  same  investigation, 
whi^h^  upon  various  aceountd)  deserve  to  be  noticed  here,  tn 
partieular,  their  structure  seemed  so  extremely  analogous  to  that 
of  eertain  products  which  are  forniedin  all  manufactories  of  coal 
4ptS|  and  as  to  this  origin  of  which  there  is  a  schism  among  men 
;of  science,  that  the  advants^eof  comparing  together  the  two 
^laases  of  products  seemed  to  be  too  obvious  to  be  passect  over. 
,For  the  history  of  tlie  one  set  of  substancesi  so  analogous,  sp 
identical,  indeed,  as  are  these  now  alluded  to,  can  scarcely  fajl 
to  throw  considerable  light  on  the  history  of.  the  other,  and  to 
assist  in  determining  the  question  now  at  issue  on  this  subject 
among  ehemistS4   ^ 

It  is  iperhapa  hardly  necessary  to  mention  that  these  aggrega- 
tions of  carbon  were  found  by  me  within  the  steel  chest  or  vessel 
containing  irdn  while  under  steelification  by  the  absorption  of 
ctHrbon  precipitated  from  the  gas  ii^  contact  with  it:  the  same 
accumulation  of  precipitated  carbpn,  which,  ia  one  or  two  rare 
cases,  was  accompanied  by  the  formation  of  filamentous  carbon, 
frequently  producing  those  less  UQCommon  and  less  striking 
.i^sregations  of  which  I  am  now  to  speak. 

it  would  be  difficult  to  class  the  different  specimens  I  have 
met  with  by  any  wdl  defined  Unes  of  distinction,  and  it  would 
'  be  equally  useless  to  attempt  a  minute  description  of  each ;  for 
.though  the  colour  and  aspect  of  the  carbon  vary  from  a  dull 
sooty  appearance  to  that  of  a  bright  metallic  lustre,  though 
.  different  portions  break  with  a  very  various  fracture,  and  though 
the  substance  is  found  sometimes  ingrains,  sometimes  in  lumps, 
ttid  sometimes,  as  has  been  already  noticed,  in  beautiful  long 
thin  threads  or  hair^  yet  all  these  widely  distinct  kinds  neverthe- 
less shade  away  so  much  into  one  another,  that  it  is  often 
.  extremely  difficult  to  determine  the  boundary  between  the  one 
species  and  the  other ;  and,  in  the  same  mass,  most  of  the  varie- 
ties are  found  occasionally  blended  together. 

One  of  the  most  common  appearances  under  which  the  carbon 
thus  presented  itself  was  that  of  a  quantity  of  finely  divided 
powder,  bearing  a  strong  resemblance  to  lamp-black,  but,  in 
general,  very  considerably  harder  in  the  grain  and  denser,  or  of 
greater  specifio  gravity.  Frequently,  however,  the  particles  of 
carbon  were  not  in  this  loose  pulverulent  state,  but  were  found 
collected  into  solid  masses,  possessing  very  different  properties. 
While  some  of  theiie  \yere  soft  and  friable,  others  were  of  a  hard 
,  and  compact  structure.  Some  broke  with  a  dull  earthy  frac- 
ture, and  crumbled  readily  away  between  the  fingers;  whi)e 
pthm  witk .iliffioulty  reoeivfd  any.  impression,  even  fro^the 
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scratch  of  a  knife,  and  broke  with  a  smooth  oonchoidal  fracture^ 
the  lustre  of  which  resembled  in  quality  that  of  the  finest  speci- 
mens of  indigo.  Some  of  the  harder  varieties  exhibited  on  their 
exterior  surface  a  beautiful  mammillated  structure,  and  a  rtrf 
brilliant  and  perfect  metallic  lustre. 

Such  are  the  leading  characters  of  the  different  forms  of 
aggre^tion  under  which  the  carbon  presented  itself  on  differeiM; 
occasions  in  the  steel  chest.  It  would  be  easy  to  enter  into 
much  more  minute  details  respecting  them.  I  consider  it  suffi- 
cient, however,  to  have  particularized  them,  only  in  ^o  far  as 
appears  necessary  for  the  purpose  of  illustrating  such  of  their 
counterparts,  as  are  of  the  most  frequent  occurrence  in  coal  gas 
manufactories. 

The  manner  in  which  the  analogous  carbonaceous  formations 
occur  is  well  known  to  the  mechanics  employed  in  that  depart- 
meht  of  the  arts.  Within  the  elliptical  retort,  there  is  a  gradual 
deposition  and  accumulation  of  them,  first  at  the  farther  end^ 
and  next  along  the  sides  and  towards  the  mouth  of  the  retort. 
Such  is  the  strong  adherence  of  the  carbon  to  the  metal,  that 
this  process  goes  on  notwithstanding  all  the  endeavours  of  the 
workman  to  check  it  by  breaking  away  the  carbon  as  it  forms, 
and  in  the  end  it  causes  such  a  waste  of  fuel  before  the  fresh 
coal  within  the  retort  can  be  distilled,  that  the  retort  becomes 
useless.  It  generally  happens  long  before  this,  however,  that  as 
carbon  and  iron  expand  with  a  very  different  rapidity  on  the 
application  of  equal  heat  to  both,  the  sudden  changes  of  tem- 
perature which  are  invariably  consequent  on  the  introduction  of 
fresh  coal  into  a  retort  in  the  process  of  gas  making,  occasion 
the  cracking  of  the  vessel  long  before  the  "  burning  out,"  as  it 
is  called  by  the  workmen,  or  complete  oxidation  of  the  metal^ 
has  taken  place. 

The  carbonaceous  matter  thus  formed  within  the  ^s  retorts, 
possesses  considerable  variety  of  appearance,  a  variety,  how- 
ever, which  is  completely  parallel  to  that  of  the  carbon  found 
within  the  steel  chest,  its  structure,  in  the  great,  is  stratified, 
large,  and  very  irregular  slaty,  with  a  powdering  of  a  black 
substance,  like  lamp-black  or  soot,  between  the  strata  ;  and  it 
breaks  more  easily  in  the  direction  of  the  strata  thaa  across 
them.  In  the  small,  the  stratified  portions  seem  to  the  eye  quite 
compact ;  they  break  with  a  smooth  earthy  fracture,  and  are 
almost  always  devoid  of  lustre.  Their  colour  is  iron  grey,  and 
their  texture  hard.  They  are  difficult  to  reduce  to  powder,  but 
are  easily  scratched  by  a  knife.  Occasionally  specimens  are 
found  possessing  a  mammillated  structure,  with  a  brilliant  and 
perfectly  metallic  lustre  on  their  surface.  In  general,  however, 
there  is  no  peculiarity  below^  the  surface,  which  distinguishes 
this  from  the  more  common  carbon  formation. 

When  a  retort  has  been  cradled  in  th^  gas  manufactoiy,  aa 
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fifeqiietitly' happens  ^m  the  causes  above-mentioned,  it  is  often 
anobje^  to  continue  still  to  employ  it  for  some  time  lobger  in 
the  distillation  of  coal,  so  long  as  the  fissure  remains  of  minute 
dimensions.  In  these  cases  the  gas  which  issues  through  the 
rent  gradually  deposits,  on  the  inner  Surface  of  that  crust  of 
brickwork  with  which  all  such  retorts  are  originally  coated,  or 
on  the  arch  of  brickwork  by  which  the  retort  is  supported,  a 
carbon  formation  in  general  of  the  most  perfect  kmd  of  the 
mammillated  variety,  m  form  and  in  metallic  lustre.  It  is  fr^ 
quently  composed  of  distinct  columnar  concretions,  lying  appa-« 
rendy  nearly  parallel  to  each  other,  but  more  correctly  in  the 
direction  of  the  radii  of  a  circle,  the  curvature  of  which  is  coin- 
cident  with  the  surface  6f  that  particular  part  of  the  retort  to 
which  they  are  attached.  The  form  of  these  concretions  is 
stalactitic ;  and  they  closely  resemble  in  beauty  and  appearance 
the  grey  stalactitic  ores  of  oxide  of  manganese.  These  mammit- 
lations  differ  from  those  formed  within  the  retort,  both  by  being 
of  a  more  friable  composition,  so  as  to  be  more  easily  reduced 
to  powder,  and  in  the  powder  of  the  former  always  possessing  a 
distinct  shining  micaceous  aspect,  which  ip  the  latter  is  hardly 
discernible. 

Such  are  a  few  of  the  formations  of  carbon  found  in  coal  gas 
mannfactories,  in  so  far  as  they  are  parallel  in  point  of  form, 
texture,  and  colour,  to  specimens  of  the  same  substance  obtained 
from  the  steelifyins  process.  It  has  been  unnecessary  to  parti- 
cularize minutely  the  points  of  resemblance  between  the  indivi- 
duals of  the  two  sorts,  for  there  is  none  of  the  aggregations 
generally  mentioned  to  be  met  with  in  the  one  process,  which 
does  not  find  at  least  its  miniature  counterpart  in  the  other.  It 
is  probable,  however,  that  besides  the  coal  gas  retort,  there 
may  be  many  other  situations  in  which  a  more  extensive 
acquaintance  with  the  arts  would  dii^cover  carbon  formations  of 
the  same  character  with  those  we  are  now  considering.  And  in 
particular  I  have  more  than  once  had  occasion  to  remark  a 
simultaneous  production,  both  of  the  filamentous  and  of  the 
mamtnillated  varieties,  take  place  in  the  close  ovens  in  which  coal 
18  converted  into  coke  for  the  use  of  the  iron  founder.  On 
charging  one  of  these  ovens  with  a  coal  oC  the  caking  species,  it 
first  agglutinates  into  a  single  mass,  and  remains  stationary  for 
some  time;  till  by  and  bye  it  sustains  a  general  contraction  and 
shrinkage,  the  consequence  of  which  is  that  it  becomes  traversed 
by  numerous  wide  clefts  or  rents.  When  the  manufacture  is 
complete,  it  is  by  no  means  unfr^quent  to  find  the  sides  of  these 
fissures  incmsted  by  beautiful  specimens  of  the  mammillated 
Tariety  of  carbon,  and  also,  on  the  surface  of  this  latter  body,  a 
small  collection  of  delicate  filamentous  carbon.  At  the  same 
time  this  filamentous  variety  was  decidedly  inferior  in  every 
characteristic  40  thftt  which  pc^uixed  ia  the  iteelifying  process. 
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It  was  smaller  in  quantity^  its  fibres  were  short,  curled;  and  con- 
fusedly interlaced  among  each  other ;  it  was  also  generally  with- 
out lustre,  and  was  therefore  very  different  from  the  long  parallel 
and  slender  filaments  of  the  more  perfect  formation*  These 
carbon  formations  among  the  rents  of  the  coke,  which  are  hailed 
by  the  manufacturer  as  the  surest  test  of  the  success  of  his  pro- 
x^ess,  are  found  to  occur  generally  in  dry  frosty  weather,  and 
seldom  or  never  when  the  atmosphere  is  overcharged  tvith 
jnoisture, 

.    Those  whose  attention  has  been  already  attracted  by  the 
ibrmation  of  mammillary  carbon  in  the  coal  gas  manufactory  in 
the  manner  just  related,  have  divided  themselves  into  two  par- 
ties with  regard  to  the  question  of  its  origin.    One  considers  it 
.to  be  a  deposition  from  volatilized  coal  tar,  which  certainly 
cannot  be  said  to  seem  at  all  an  inadequate  cause,  while  another 
maintains  that  it  is  a  precipitate  from  carburetted  hydrogen  gas; 
•founding  their  opinion  on  the  well  ascertained  fact,  that  this  gas 
undergoes  a  partial  decomposition  when  exposed  to  an  elevated 
temperature.     It  is  the  latter  account  which  the  facts  we  have 
been  detailing  seem  to  prove  to  be  in  all  probability  the  correct 
6ne  ;  because  the  aggregations  of  carbon  formed  in  the  steelify- 
:ing  process  out  of  carburetted  hydrogen  gas  completely  depu- 
rated from  tar,  are  so  congruous  in  their  external  characters  to 
the  metallic-looking  mammillary  carbon,  that  it  is  scarcely  possi-. 
.He  not  to  ascribe  them,  under  all  the  circumstances,  to  a 
common  origin.    Besides,  after  subjecting  the  latter  kind  of 
carbon  to  experiments  similar  to  those  already  detailed  in  rela- 
tion to  the  former,  it  appeared  that  their  essential  chemical 
characters  are  the  same.    For  both  the  compact  variety  of 
mammillary  carbon,  which  accumulates  within  the  interior  oi  the 
gas  retort,  and  those  more  beautiful  mammillations  deposited 
upon  the  inner  crust  of  that  brickwork  which  coats  the  outside 
of  the  retort,  on  being  deflagrated  with  nitre,  proved  to  be  com- 
posed wholly  of  pure  carbon,  with  the  exception  of  some  mere 
^evanescent  traces  of  earthy  matter. 

In  making  this  statement/  I  think  it  right  to  add,  that  the 
results  obtained  by  me  in  examining  this  mammillary  carbon,  are 
certainly  somewhat  different  from  those  of  Mr.  Conybeare,  who 
has  given  au  interesting  description  of  the  varieties  of  car- 
bon or  plumbago,  as  they  are  commonly  termed,  which  are 
found  to  form  and  accumulate  within  the  retorts  of  coal  ^as 
manufactories.  That  gentleman  mentions  *  that  in  deflagrating 
portions  of  such  carbon  with  nitre,  he  discovered  in  them  traces 
of  iron.  And  he  adds,  that  ^'  bis  experiments  gave  him  reason 
.  to  think  that  the  quantity  of  iron  varies  in  different  specimens, 
and  that  it  scarcely  amounts,  at  the  most,  to  the  nine  per  cent. 

•  4smJ^  </ PAi2M0jp/iy>  New  te^  «•  M. 
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stttled  fay  Berthdlet  to  ekist  in  native  graphite.''  I  was  pirti«> 
.eularly  abservant,  therefore,  in  trying  the  effect  of  the  testfe  tp 
^hich  I  submitted  the  mammillary  earboo,  to  discorer  whether 
any  traces  of  iron  entered  into  its  composition,  and  I  can  affirm 
with  perfect  confidence  that  in  the  specimens  examined  by  me, 
not  the  slightest  indications  of  its  presence  existed.  It  follows, 
therefore,  that  iron  is  in  no  respect  necessary  to  the  formation 
of  the  carbon  of  the  mammillated  and  metallic-looking  variety, 
and  that  if  it  ever  occur  as  a  constituent  of  such  masses,  it  may 
nevertheless  be  regarded  as  foreign  and  extraneous^ 

Such  are  a  few  of  the  appearances  presented  by  these  interest- 
ing varieties  of  carbon,  of  which  it  has  been  the  object  of  this 
4iotice  to  ffive  some  account.  Of  all  the  different  forms  assumed 
'bv  that  substance,  it  is  believed  there  are  few  more  singuladj 
^egant  and  beautiful  than  that  of  the  long  slender  lustrous  filft- 
ments,  which  indeed  require  to  be  seen  in  order  to  be  justly 
appreciated.  The  new  and  unprecedented  nature  of  this  sl^qpe 
of  carbon  also  gave  it  a  strong  claim  to  our  first  regard.  And 
yet,  perhaps,  the  most  surprising  of  its  charactenstics,  that 
whicn  points  to  the  most  important  views  of  the  wonderful  and 
mysterious  operations  of  nature,  though  carrying  the  onward 
eye  towards  a  goal  that  is  placed  as  yet  beyond  the  ken  of 
chemistry,  is  one  that  is  possessed  in  common  both  by  the  fila^ 
mentous  and  by  some  of  the  mammillated  varieties.  This  is  the 
strong  indication  which  their  external  characters  afford  of  their 
forms  having  been  assumed  out  of  a  state  of  fusion :  altnougb, 
from  considerations  soon  to  be  noticed,  they  probably  owe  their 
form  to  a  totally  different  cause.  The  metallic  and  fused-Uke 
aspect  is  so  strongly  marked,  that  it  may  be  safely  said,  the 
mere  eye  or  tact  of  even  the  most  experienced  observer,  cOuId 
not  point  out  any  chaiacter  which  seems  to  lead  to  another 
origin.  Now  it  is  well  known  that  hitherto,  in  the  most  intense 
heats  which  artificial  means  have  been  able  to  create,  carbon 
has  been  found  to  exhibit  not  the  slightest  traces  of  even  a 
tendency  towards  fusion.  Nevertheless,  in  the  varieties  juat 
described,  in  temperatures  certainly  below  an  ordinary  white 
heat,  we  have  almost  all  the  evidence  of  this  substance  having' 
been  completely  fused,  which  we  can  possess,  short  of  actually 
seeing  it  melted  to  liquid.  We  have  it,  in  one  case,  assuming  a 
ibrm  entirely  unknown  before,  which  of  itself  would  indicate 
that  it  passed  through^  state  of  existence  before  inexperienced; 
'and  we  have  in  all  respects  the  external  characters  and  api)ear- 
anees  of  a  body  which  bad  been  fixed  from  a  state  effusion.  It 
should  also  be  remarked  that  on  the  unlikely  hypothesis  of  the 
carbon  having  undergone  fusion,  this  could  have  taken  place 
only  in  the  moment  of  mammillar^^  or  filamentous  formation;  for 
•when  the  substance  so  formed  is  again  sul^jected  to  intense 
artificial  heat,  it-remains^  as  happens  vFith  all  the  other  forms  of 
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€ai4>oa,  unchanged  and  un^terable.  And  What  teems  at  pre 
to  be  perhaps  the  most  unaccountable  part  of  the  phenome 
thou^D^not  improbably^  the  apparent  anomaly  may  itself  coe 
the  dements  of  the  future  elucidation  of  the  cause  of  this  a{ 
jrent  fusion^  is  that  the  production  of  these  specimens  in  the 
jmanufactories  is  neither  sudden  nor  irregular,  but  the  accu 
iated  results  of  a  gradual  process  going  on  for  days  and  w< 
together. 

It  is  in  vain  at  present  to  offer  any  account  or  hypothesis  r 
tive  to  the  source  of  this  apparent  fusion  of  carbon.  Diffic 
however,  as  seems  the  chemical  problem  involved  in  the  m 
]>ected  production  of  these  aggregations,  it  cannot  be  dei 
that  too  many  of  the  facts  disclosed  to  us  by  the  indefstij^ 
research  of  modern  chemistry,  infer  a  similar  appearance 
inexplicable  incongrui^,  and  which,  like  the  present,  it  ii 
Tain  to  attempt  to  soften  over  or  to  shade  away.  What, 
example,  can  seem  more  anomalous  than  the  immediate  fom 
tion  of  a  solid  ingot  of  pure  copper  from  the  aqueous  solution 
one  of  the  saline  combinations  of  that  metal  ?  or  that  of  regu 
cubes  of  metallic  titanium,  within  the  substance  of  an  iron  sli 
and  which  have  been  formed  therefore  at  a  temperature 
below  that  which  is  necessary  to  operate  their  subsequc 
fusion? 

These  and  other  similar  instances  are  as  far  from  admittiof 
satisfactory  explanation  or  solution,  as  the  phenomenon  of  ci 
bon  being  found  in  certain  cases  to  assume  the  fused  appearan 
at  temperatures  greatly  below  that  in  which  it  has  long  resist 
every  endeavour  to  effect  its  liquefaction.  But  the  fad  remaii 
untouched,  and  must  be  fairly  stated,  even  when  it  leaves  i 
theory  the  most  at  fault.  At  the  same  time,  upon  the  suppoc 
tion  of  actual  fusion,  or  upon  the  far  more  probable  assumptic 
(in  the  case  of  the  steelifying  process),  that  the  particles 
carbon  newly  extricated  from  their  aeriform  state  are  in  the 
u^inutest  subdivision  as  they  cross  the  limit  and  enter  upon  tt 
state  of  a  solid,  and  being  the  most  widely  free  of  all  relation  1 
tmy  definite  previous  shape,  and  excluded  also  from  communici 
tion  with  external  bodies,  it  may  be  permitted  to  conjecture  thi 
th^y  aggregate  themselves,  or,  as  it  were,  crystallize,  accordin 
to  the  laws  of  their  natural  polarity,  and,  in  the  elegant  au 
lustrous  tress  of  metallic  filaments,  assume  an  appropriate 
though  entirely  new,  and  previously  unknown,  form. 

But  the  solution  of  problems  like  these  at  present  marks  th 
knowledge  and  the  ingenuity  of  the  chemist.  How  long  the; 
are  destined  to  remain  among  the  secrets  of  nature,  time  onl; 
can  discover.  This  much  at  least  is  certain,  that  while  thi 
details  of  each  new  chemical  anomaly  are  interesting  to  thi 
man  of  science  from  mere  curiosity,  they  are  doubly  bo  to  th< 
philosopher  who  reflectSi  that  the  labour  of  compiling  facts  mm 
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go  b^re  the  pleasare  of  constructing  theories,  and  thai  fairly 
to  state  and  appreciate  a  real  difficulty  is  the  first  step  towards 
i^nrmottnting  it.  For  it  is  only  from  a  careful  compilation  o£ 
details,  from  the  joint  accumulation  of  seemingly  detached 
experimental  results  made  by  various  investigators,  that  we  ares 
able  to  gain  a  vantage  ground,  from  which  we  may  enlarge  the: 
boondanea  of  the  chemical  horizon,  discover  relations  previously 
unknown,  and  trace  connexions  between  cause  and  effect  before 
unsuspected*  Indeed  to  one  who  takes  a  justly  comprehensive 
view  of  chemistryt  no  fact,  however  apparently  anomalous  and 
paradoxical,  can  be  truly  said  to  be  detached  or  unconnected 
with  any  part  of  the  science,  and  to  hold  any  other  opinioa 
would  be  to  suppose  the  laws  of  nature  variable  and  capricious. 
It  is  thus  by  gradually  collecting  facts  and  experiments,  which 
may  at  first  seem  to  puzzle  from  apparent  diversity,  that  a  care* 
ful  comparison  among  them  may  at  length  discover  certain 
gemeral  analogies  and  relations,  which  shall  guide  some  happy 
genius  to  a  system  of  principlea  in  which  the  rationale  of  all 
that  was  once  anomalous  shall  be  explained. 

It  ia  indeed  the  humbler  task  to  be  the  compiler  of  facts 
which  iare  admitted  to  be  beyond  one's  power  even  conjecturally 
to  explain,  when  compared  with  the  efforts  of  him  for  whom  the 
former  but  paves  the  way,  who  extracts  principles  out  of  facts, 
infuses  connected  relation  among  previously  detached  and  dis- 
jointed phenomena,  and  forms  a  harmonious  svstem  out  of 
confusion.  The  latter  is  indeed  a  godlike  flight,  which  few,  save 
sudbi  as  Newton  or  Lavoisier,  dare  aspire  to.  But  it  is  a  pleasure 
not  unmingled  with  pride  to  think  that  the  accumulation  of  new 
and  interesting  facts,  while  it  adds  to  the  general  stock  of  our 
present  knowledge,  may  also  one  day  prove  the  means  of  lead- 
ing some  one  forward  on  the  higher  quest.  It  is  hoped,  there* 
fore,  the  facts  detailed  in  the  present  notice  may  prove  neither 
uninteresting  now  while  they  seem  anomalous,  nor  useless  here- 
after in  guiding  some  one  directljr>  or  by  analog,  to  give  a  satis* 
factory  account  of  the  cai;ises  which  produce  them. 


Article  II.    . 

r 

Remarks  on  some  of  Mr.   Ritchieh  Experiments  on  Radiant 
Heat.    By  the  Rev.  B.  Powell,  MA.  FRS. 

(To  the  Editors  of  the  Annals  of  Philosophy.) 

GENTLEMEN, 

In  a  paper  in  the  Edinburgh  Philosophical  Journal,  No.  22, 
p.  281,  mx.  Ritchie  has  given  some  experiments  which  he  con- 
as  establishing  the  fact,  that  radiant  heat  passes  freely 


u 
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throu^  Veiy  thin  glass.  Tbis  conclnsion  is  in  the  fifst  iosti 
deduced  fvom  a  very  simple  and  elegant  experiment,  w) 
consists  in  placing  a  hot  body  midway  between  the  thin  h 
.of  a  large  differential  thermometer;  the  Uquid  becomes  stat 
My ;  the  exterior  half  of  one  bulb  is  then  blackened ;  and 
liqa  id  on  that  side  is  found  to  fall  the  instant  the^  hot  bod 
placed  as  before.  Hence  the  author  infers^  that  by  rendei 
that  part  of  the  glass  opaque,  a  portion  of  the  heat  is  stopp 
which  therefore  radiates  through  the  transparent  part  of  the  t 
in  this  case,  and  through  both  parts  when  the  whole  is  tram 
rent.  With  a  view  to  examining  the  vaUdity  of  this  conclusi 
I  conceived  it  desirable,  in  the  nrst  place,  to  repeat  the  exp 
ment,  and  verify  the  result.  This  I  did.  with  a  diiferential  tl 
mometer,  having  its  bulbs  about  an  inch  in  diameter.  The  I 
of  one  bulb  away  from  the  source  of  heat  was  coated  in  so 
instances-  with  a  cap  of  thin  paper  previously  moulded  to  fi 
exaetly,  by  which  a  facility  of  removing  and  replacing  the  co 
ing  was  obtained ;  in  others  with  indian  ink,  or  the  smoke  o 
candle. 

A  hot  iron  ball  was  placed  at  an  equal  distance  from,  es 
bulb;    and  before  experiment,  the    liquid  was  observed 
remain  stationary. 

On  the  bulb  being  placed  in  its  position,  the  action  was  im 
riably  greatest  on  the  coated  bulb.  When  the  coating  w 
removed  (care  being  taken  to  keep  the  whole  exactly  in  t 
same  position)^  and  to  heat  the  ball  exactly  to  the  same  poin 
viz.  having  made  it  red-hot,  to  let  it  cool  down  precisely  till 
ceased  to  be  visibly  luminous  in  the  same  dark  place,  the  aeti( 
was  greatest  on  the  plain  bulb.  .  . 

Tne  results  in  one  experiment  were  as  follow ;  the  divisio! 
on  the  scale  are  arbitrary ;  the  graduation  yrom  the  plain  bulb 


One  bulb  half  coated. 

Both  bulbs  plain. 
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Here  we  perceive,  with  the  coating,  a  considerable  action  oi 
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the  coated  bulb :  and  the  coating  being  remoyed^  the  action  is 
entirely  on  the  plain  bulb. 

In  one  instance  the  iron  was  so  placed  that  there  was  a  slight 
action  on  the  plain  bulb ;  the  coating  being  removed  this  action 
waft  much  greater. 

All  the  trials  I  made  in  this  way  tend  to  confirm  the  naked 
fact  observed  by  Mr.  Ritchie ;  but  with  respect  to  the  explana-' 
tion  he  gives  of  it,  I  fciel  obliged  to  diflFer  from  hida  :  the  peculiar 
property  which  he  would  thus  ascribe  to  radiant  heat  does  not 
appear  to  me  a  necessary  inference  from  these  experiments.  The 
result,  I  think,  may  be  accounted  for  on  another  principle  which 
will  not  require  any  new  supposition  ;  this  is  the  circumstance 
of  the  expansion  of  the  bulb  by  heat.  When  half  coated,  its 
radiating  power  is  obviously  increased  ;  hence  it  will  cool  faster, 
the  expansion  of  the  glass  will  be  less,  and  consequently  the 
apparent  initial  expansion  of  the  inclosed  air  greater  than  when 
it  is  plain.  But  though  it  is  easy  to  copceive  an  effect  of  the 
nature  described  may  be  explained  on  the  supposition  of  an 
expansion  of  the  bulb;  still  a  question  may  arise,  and.  perhaps 
some  hesitation  be  felt,  as  to  whether  this  cau^  could  act  to 
so  large  an  amount.  In  order  to  remove  all  doubt  on  this  point, 
and  especially  as  this  is  a  source  of  fallacy  in  mai^y^experiments 
of  a  similar  kind,  I  thought  it  advisable  io  give  it  a  further 
examination.  '  '  , 

This  was  done  by  observing  the  indications  of  the  instrument 
daring -the  process  of  pooling,  after,  both  bulbs  had  beenequaHy 
heated  by  contact  with  a  hot  substance.  The  liquid  waiir* 
s^itiopary  before  experiment,  and  continued  so  on  the  application 
of  the  beat ;  on  removing  the  hot  body  (both  bulbs  being  plain)  ^ 
in  several  repetitions,  it  remained  stationary ;  in  others  ther^^ 
were  slight  oscillations. 

The  s^ime  thing  was  repeated  with  one  bulb  blackened  a#. 
before,  when  there  was  always  a  considerable  inotion  towa,rd^ . 
the  plain  bulb. 

In  sQuse  other  trials,  only  one  bulb  was  heated  to  a  give^ ' 

toipt  by  conduction,  and  then  left  to  lose  its  beat  by  radiation, . 
Qt^  wb^n  plain  and  when  coated.    The  following  is  one  set  of, 
iadication^: — 
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Bulb  lalf  coated. 

Bulbplam. 

Min.  Sec 

0 

24 

24 

30 

26 

27 

1 

29 

29-76 

30 

31 

31-5 

2 

33 

33 

30 

34 

34 

3 

35 

36 

80 

36 

36-6 

4 

36-5 

36 

30 

36-6 

36-5 

6 

37 

36-6 

30 

37 

36-75 

6 

37-6 

37 

30 

37-5 

37-26 

^    7 

37-76 

37-26 

30 

37-76 

37-26 

8 

37-75 

37-26 

30 

38 

37-25 

9 

38 

37-26 

30 

38 

37-26 

10 

38 

37-26 

Here  the  apparent  rate  of  cooling  when  the  bulb  was  plaiii 
was  at  least  equal  to  that  when  coated^  or  perhaps  even  grater. 

This  result  agrees  with  the  last,  and  in  both  cases  it  is  evident 
that  if  no  other  cause  interfered,  we  ought  to  find  the  coated 
bulb  cool  considerably  faster  than  the  plain ;  but  if  no  di£fbrence 
appear,  or  a  contrary  action  take  place,  we  must  ascribe  to  the 
expansion  of  the  glass  an  action  equal  to  or  greater  than  that  of , 
the  opposite  kind  due  to  the  radiating  power  of  the  coating^, 

Mr.  Kitchie,  in  the  same  paper,  has  maintained  bis  |>08itio]i' 
by  various  other  experiments.    He  used  as  screens  pieces  of  a 
glass  bulb  blown  to  a  great  degree  of  tenuity,  and  compared  the . 
effect  of  such  a  screen  when  transparent  with  that  exhibited 
when  it  was  opaque  ;  care  being  taken  that  the  nature  of  the  • 
surface  was  the  same  in  each  case,  by  forming  a  compound 
screen  of  several  thicknesses  of  ^lass,  the  oj^aque  coating  or 
lamina  being  interposed.   But  in  all  these  experiments  the  effect 
was  observed  by  means  of  a  large  differential  thermometer;  and 
considering  the  acknowledged  uncertainty  which  attaches  to 
the  action  of  such  an  instrument,  we  can  hardly  feel  implicit 
confidence  in  any  results  deduced  with  it,  unless  corroborated 
by  those  obtained  by  a  more  unexceptionable  mode  of  observa* 
tion.    I  have  accordingly  tried  experiments  of  this  kind,  using 
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#  mercnrmlthetnionieter  with  tlie  bulb  blackened ;  but  have  not 
succeeded  in  obtaining  an v  difference  between  the  effect  when 
the  screen  was  opafcjue  and  when  transparent. 
These  last  expenments  are  detailed  in*  the  Ifiitter  part  of  a 

Japer  which  was  read  before  the  Royal  Society  on  Thursday, 
une  1,  the  primary  object  of  which  was  to  examine  a  particular 
instance,  in  which  M.  jDe  la  Roche  had  concluded  that  simple 
beat  permeates  glass  by  direct  radiation.  If  my  experiments 
are  to  be  relied  on,  that  conclusion  is  rendered  unnecessary,  the 
facts  having  been  shown  to  admit  an  explanation  on  the  common 
principle  of  a  secondary  radiation.    The  experiments  in  the 

E resent  paper  wiere  not  made  till  afler  that  communication  hac( 
een  sent  to  the  Royal  Society,  which  was  on  the  9th  of  March 
last,  or  they  should  nave  formed  a  part  of  it. 


Articls  IIL 

0/1  the  Production  of  Acetic  Acid^  in  some  original  Experiments 
with  Metallic  and  ^oH'metallic  Substances  over  Ether^  Alcohol^ 
tsc    By  H.  B.  Miller,  Esq. 

(To  the  Editors  of  the  Annals  of  Phihsopliy.) 

GENTLEMEN,  Brutol^  May  11^1826. 

Haying  fobs^rved  in  your  number  for  April,  a  notice  of  somei 
experiments  by  Mr.  Muirray}  in  which  it  nad  been  discovered 
that  gum  arable,  heated  to  redness  on  a  slip  of  platinum  foil^ 
beiC^m^  incandescent  when  held  oyer  ether  in  a  state  of  sponta- 
neous evaporation .  (similar  to  tlTe  well-know;i  experiment  of 
Sir  H*  Davy  with  a  coil  of  platinum  wire),  I  immediately  insti- 
tuted a  series  of  experiments,  of  which  the  following  is  a  detseil,. 
to  ascertain  whether  the  carbonaceous  residue  after  the  decom- 
position of  the  gum  by  heat  alone  produced  this  effect ;  and  also 
to  discover  if  the  vapour  of  acetic  acid  is  produced  by  the  com- 
bination of  the  ^ases,  as  is  the  case  when  platinum  continues  in 
a  s.tate  of  ignition  over  alcohol,  ether,  &c»  In  the  following 
experiments,  ether,  alcohol,  essential  oils,  and  mixturels  of  the 
oxygen  and  hydrogen  eases,  carburetted  hydrogen  and  air, 
defiant  gas  and  air,  prodhiced  similar  effects,  viz.  tne  incandes- 
cence ofthe  substance  experimented  on. 

Exp.  1.— •Charcoal  from  wood  effected  the  combination  of  the 
^ses  very  rapidly;  it  continued  incandescent  for  a  considerable 
tilne  over  ether.  i 

Exp.  2.-^Charcoal  from  the  decomposition  of  bones. 

Expm  3. ■ gum  arabic. 

Ejq9.  4. ■ tragacantb. 

£!a^*  6.—-  —  «      ■  myrrh. 

These  substances  all  yielded  results  similar- to  common  charcoal. 

NewSeriesg  vol.  xii.  c 
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carburetted  hydrog^a  ga9eii|  S<5t  b%Vf  beeu  isWfwMf  i»  W 
carbonaceous  matter.  > 

Gums  tre  comppunds  of 

Oiygep, 

Hydrogen, 

Carbon. 

By  heat  amounting  to  redness,  they  are  decomposed; 
oxygen  and  hydrogen  gases,  with  a  portion  of  tne  can)on|  su 
combustion;  while  the  other  part  remains  behind,  ai;id  is  | 
cisely  similar  to  x^harcoal ;  it  uequentlv  contains  a  notable  qu 
tity  of  siliceous  matter,  together  witn  the  other  impurities 
gums. 

In  the  simple  experiment  of  exposing  a  heated  coil  of  platin 
wire  to  the  vapour  arising  from  the  evaporation  of  ether 
alcohol,  when  the  metal  effects  the  combination  of  th«^  q^y{ 
i^d  hydrogen  gases  from  that  «^ubstance  so  rapidly,  that  the  wfa 
6f  the  coil  continues  incandescent,  waUr*  seems  to  be  produci 
but  as  the  temperature  of  the  coil  diminishes,  the  combinat 
still  ensues,  though  less  mpidlvt  w^  ^  hlw  «i|)phureous-l 
flame  appears  waving  round  the  wire.  Acetify  qci4  vappui 
ndw  formed  in  considerable  qi]|antity.  It  speedily  converts 
blue  solution  of  litmus  to  a  bright  red,  and  by  hokJing  a  wti 
glass  over  the  wire,  it  will  condense,  and  speedily  moisten  t 
interior. 

Iliis  blue  flame  and  acetic  acid  are  produced  in  the  follow! 
experiments. 

jBther,  alcohol,  vglatile  oils,  were  the  Qaids  over  whi^  th< 
substanees  were  held,  having  been  previously  heated  to  redn< 
in  the  flame  of  a  spirit*-lanip. 

1«  Charoosl  fro«gi  wood, 

3^     I    ip,n,,.wn„i.  hones* 

3.  f"  ■'   ■■■  -  "I     i  indigo* 

4,  ,......,;. — ■  >„>»■  gqm  tmgiw^antht  f    rioMBts* 

6t  iM'-  II"  -    i  M«    myrrh. 

6.  "^"-  ■'■'  '.^ — ^  arabiQt 

7.  Platinum  wire. 

8.  PIfitinum  foil. 

9.  PaUadium  foil. 
10.  Gold  wire. 

*  Altbough  a  sdlutipQ  of  litipuf  i$  wdl  koown  to  be  s  faint  c|«l9f9te  tist  fir  M4i 
yet  in  thu  experiment  its  blue  colour  lemained  uninopiiied,  and  die  liquid  prodaotd 
the  condcniMiticm  of  tihe  vapoun  did  not,  as  in  the  ower  instances,  possess  a  lov  tw 
so  tl^atl  conildflr  tht  fluia  pfoduced  dnnn^  the  ritpUt  eomlmiatioii  to  be  wniei,  siis 
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tl.  Mfer wire,  ft  vefy  be«ptUUI  eimrteiiii.    "Mi*  Udtt  flimt 
uid  acid  rapoor  are  very  evident  in^is  experiimat* 
-    18^  Oopper  wir«^ 

13.  Copperplate. 

14.  iren^iw. 
Id.  Steel  5¥ire. 

16.  Copperaod  Btee!  wires  united. 

17.  Brass  wire. 

18^  Bress  fbj),  a  rtxy  pleasing  e^perisnent. 

19«  Wateh  spring. 

80.  Lead  ivlre,  a  very  beaotiftil  cone  of  blae  iRam^i  plays  for 
some  time  round  the  coils  of  this  wire. 

iSI.  Pobeveiner's  peUets,  containing  spongy  pHtiniiaii  miipd 
w{^  day.  These  oyer  ether  and  alcohol  produce  acetic  acid ; 
wMle  hy  a  Jet  of  oxygen  .and  hydrogen  ^es^  water  results. 

09.  CHaas  tiihe.  This  is  inost  certainly  a  Qurious  em^v^ent 
The  tip  of  the  glass  rod  held  over  the  ether  emits  the  blue  flame 
trim  tne  whole  of  its  suifhce ;  acetic  aci4  formed  in  %bundanee, 

28*  Piece  ofporoeli^m. 
•    34.  Liflse.  -This  isa-very  beautii\il  experiment.    The  portion 
next  the  ether  seems  to  continue  incandescent ;  it  emits  a  wjhit^ 
light  very  similar  in  appearance  to  that  produced  by  the  phos- 
phorescence of  certain  substances. 
.    Acetic  acid  is  a  compomid  pf 

Carbon^ 

Oxygen/ 

Hydiogra. 

Are  those  vapours  of  this  acid  (which  condense  in  a  cool  gfass 
receiTer  1|€^  pvor  the  wim)  flamed  by  the  imian  of  ^  carboa 
<^  bydro|^n  of  tbie  ether,  widi  the  oxygen  of  this  ftir  md  f  ther  ? 
Qt  to  ciu^dnic  acid  gas  first  forpsed;  mi  theii  by  its  uniting  mth 
fha  hydrogen  of  the  ether  does  it  produce  9^m  acid? 

BraB8>  iron,  and  copp^  wires^  as  w^U  as  riassi  liipe.  Jkc^ 
)Foi}i|ife  lo  be  heated  to  redness  (m  the  d&rk)^  tpen  tmpst^rr^d 
eimdily  over  Afi  ether  or  alcoboli  the  blue  flam^  instaptly 
appeara,  and  will  be  visible  ibr  some  timo  until  the  temperature 
fcT  too  low  to  decompose  the  vapour. 

Lead  wire  mi)st  oe  heated  until  it  is  Just  ready  to  melt|  an4 
tktm  qniokly  held  over  thb  ether. 

Tho  reason  wbjrbniss;  irotar,  copper^  &c.  do  not  offset  the 
eombiiiation  sufllciently  rapidly  so  as  to  arrive  ^t  inG^ndesceoce 
18^  h^eaitse  the  heat  generated  by  the  union  of  the  gases  is  9$ 
qoichfy  conducted  away  by  the  metal;  so  that  the  heat  is  not 
ffetaioedi  as  is  the  case  in  platinomi  palladluiny  CCQ.  where  at 
Ihet  part  vHilch  (hvours  the  uniorii  it  is  rendered  sensible  by  its 
kieandesceiice  to  die  eye-sight,  bat  that  Qopper^  iron,  tkc»  efect 
tha  ^ondbimtion  of  the  two  nses  from  the  above-mentioned 
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substances,  is  eyident  from  the  production  of  the  aeetip'acid 
vapours  and  the  blue  flame. 

Platinum  stancSis  to  copper  (in  relation  to  its  power  of  condnct- 
ing  heat)  almost  as  1  to  9. 

As  many  experiments  with  platinum  wire  dp  not  succeed 
unless  the  wire  be  sufficiently  thick  so  that  the  heat  may  be 
retained,  and  a  larger  surface  afforded  for  action,  yet  the  Buccess 
of  the  above  experiments  is  not  materially  influenced  by  attend- 
ing to  this  circumstance,  the  conducting  power  of  copper,  iron, 
&c.  bein^  increased  with  the  bulk  and  isurface  of  the  metal. 

One  circumstance  it  may  be  worthy  to  notice,  viz.  that  the 
ether  or  alcohol  used  in  repeating  the  above  experiments  should 
be  very  pure,  and  frequently  changed,  a  fresh  portion  being 
allotted  for  the  trial  of  each,  and  the  evaporating  dish  in  which 
it  is  poured  should  have  a  moderate  capacity ;  if  it  be.  too  wide, 
the  vapour  of  ether  is  not  in  sufficient  quaiitity  to  produce  the 
desirea  effect ;  or  if  very  contracted,  the  atmosphere  round  the 
wire  will  solely  consist  of  ether ;  the  air  not  gaining  admissioo^ 
this  may  be  remedied  by  raising  the  heated  wire  to  that  point 
where  the  two  (the  air  and  stratum  of  alpohplic  or  etmsreal 
vapour)  may  be  said  to  mingle. 


Article  IV. 

On  the  Oxidation  of  Palladium  during  its  effeciing  the  Union  of 
the  Hydrogen  and  Oxygen  Gases  from  Etner,  Akohol,  S^c.  By 
H.  B.  Miller,  Esq. 

(To  the  Editors  of  the  Annals  of  Philosophy.) 

GENTLEMEN,  Briitolj  May  \lyl9f^6. 

Ik  a  paper  which  I  had  the  honour  to  read  at  a  meeting  of 
the  Literary  and  Philosophical  Society  annexed  to  the  Bristol 
Institution,  on  the  26th  of  August,  1824,  the  Very  Reverend  the 
Dean  of  Bristol  in  the  Chair,  I  stated  an  anomalous  fact  which 
had  occurred  in  experimenting  on  a  slip  of  palladium.  Its  infe* 
rior  surface,  after  it  had  become  incandescent  either  over  the 
ether,  alcohol,  essential  oils,  or  gaseous  mixtures  (a  property 
which  this  metal  possesses  in  common  with  platinum)  became 
covered  with  a  black  substance.  By  uniting  the  slip  of  palla^ 
dium  with  various  metals,  no  alteration  ensued,  neither  by  insu- 
lation, so  that  electricity  had  no  influence  on  this  phenomenon. 
Many  circumstances  then  induced  me  to  consider  it  as  carbon 
deposited  from  the  various  fluids  and  gases  experimented  on; 
ibut  why  it  should  rather  adhere  to  the  pallsidium  than  the 
platinum,  I  was  then  unable  to  ascertain,  unless  it  was  attribu- 
table to  the  former  metal  effecting  the  combiQation  of  liie  oxygm 


And  hydrogen  gases  from  the  ether  more  ra|Mdly  than  the  platinum. 
Hence  a  superabundance  of  carbon  remained  which  was  precipi- 
tated on  the  inferior  surface  of  the  palladium. 

This  opinion  may  be  seen  by  reference  to  Felix  Farley's 
Bri||tol^  Journal  for  Aug.  28,  i824,  in  the  report  of  the  above 
Society's  proce^ings  during  that  week. 

But  about  the  latteir  end  of  September,  having  repeated  the 
experiment  frequently  in  the  interim,  I  found  that  me  slip  of 
palladium  had  sensibly  decreased  in  size  and  weight,  and  havin? 
collected  a  small  quantity  of  this  black  substance,  and  dissolved 
it  in  nitric  acid,  with  the  assistance  pf  heat,  a  black  residue 
remained*  which  floated  on  the  acid  solution.  By  its  deflagra- 
ting with  nitre,  I  considered  it  to  be  carbonaceous  matter. 

The  nitric  solution  was  of  a  reddish-brown  colour,  and  it 
contained  palladium ;  for  it  precipitated  olive-brown  with 
ferrocyanate  of  potash;  orange  with  chloride  of  tin.  Iron  reduced 
it  to  the  metallic  state. 

It  was  then  very  evident  from  all  these  facts  that  the  palla- 
dium had  combined  with  the  oxygen  of  the  air  or  ether,  woile  it 
effected  the  combination  of  the  two  gases,  and  was  converted 
into  an  oxide  at  a  red  heat— a  circumstance-  which  has  not,'  I 
believe,  been  b^ore  noticed. 

Its  colour/  when  freed  from  the  carbon  it  contained,  seemed 
to  be  of  a  blackish-brown  tinge. 

As  I  did  not  possess  any  considerable  quantity  of  palladium,  it 
was  impoiEtsible  for  me  to  ascertain  the  proportion  of  oxygen 
coirtained  in  this  oxide. 


Article  V. 

Addition  to  the  List  of  Substances  that  cause  a  Coil  of  Platinum 
Wire  to  continue  in  a  State  of  Incandescence  {having  previousljf: 
been  heated  to  Redness)  when  held  over  the   Vapour,  arising- 
from  their  Evaporation*    ByH.  B.  Miller,  Esq. 

(To  the  Editors  of  the  Annals  of  Philosophy.) 

GENTLEMEN,  Bristol,  MayU.l 826. 

The  substances  discovered  by  Sir  H.  Davy,  and  known  to 
produce  this  effect,  were,  I  believe,  the  following :         ^ 

Camphor,  Sulphuric  eiher, 

Alcohpl,  Phosphorized  ether, 

Spirits  of  wine.  Nitrous  ether. 

By  a  numerous  series  of  experiments  which  I  made  in  1824, 
and  which  I  communicaited  to  the  members  of  the  Bristollnsti*/ 
tution  at  a  meeting  of  their  Philosophical  Society,  the  following 
sttbitaaces  also  produced  a  similar  effect. 


P/tfufa«r^il  of  turj^entin^^ 
Oitofether^ 

Spirits  of  bamphbr,  ak  Well  as  the  {bU0wiQg 
essential  oils. 

,  Essetittal  oil  6f  amb^i'^ 

afi&ilieedl, 
cAtraWfty, 
ciniiamdti, 
cldves, 
iahipfer, 

,  laveiidet-, 

oHgadum/  ' 

htltto6g, 

imvine, 

ros^niat]^, 

l^epptJTiiiitiL 

GMoui  Mhtum,  f  Hydtdgen  /  HVdfOgM, 

\Oxygen,  \A!^^ 

Jl^/  itt&s/ancfi|  whether  $ot^,  liquid,  or  gofeemi,  dMMinmg  (m/fm 
gen,  hydrogen,  and  cairbouy  in  their  comfQ^iiim  (Ihe  Mo  rantr 
are  the  only  essential,  though  the  latter  is  one  of  the  constitu- 
ents  of  most  of  the  bodies  experimented  on)  jnwiied  they  are 
volatile  either  at  the  temperature  of  the  atmosphere,  or  &y  the 
application  of  heat,  not  stt£ciAilt  to  decompose  them,  seem  to 
produce  this  effect. 
'  llie  ealorfc  comfnunicatdd  to  the  platinum  wire  by  heatings  it 
ih  the  tHanb  of  a  spitit-latip  id  t&keti  up  in  dec6ini>osin|r  Uie 

SDHion  of  the  vapour  which  arises  ^ooi  me  evaporation  of  t&e 
uidy  or  solid  substance,  e^j^eHmented  oil.  The  decompositidn 
of  these  substances  (at  least  the  taj^r^  whioh  is  identical  in 
chemical  composition  with  the  body  itself)  being  thus  effected] 
oxygen  and  caHbufetted  hydrogen  gases  are  set  at  liberty  ^^ 
these^  by  the  inediani  of  the  metallic  6oil,  whether  it  be  )pall» 
.^ium,  or  platiilttin  wire,  or  foil,  agaiu  unite^  forming  in  6oml 
cases  water ;  ip  others^  acetic  Ucid. 

By  this  Qondensatiim  of  the  gases  into  a  fluidi  suffii^ient  hea 
is  evolved,  enabling  the  wire  to  decompose  ftUecdillivd  portion; 

*  It  lAky  bt  nioesiary  here  to  remark,  that  ethen,  oiU,  aloohoi»  &c.  wtt  eomwiad 
er^tygtai)  hydtdgeii)  imd  cttbota,  imit«d  ih  dilfermt  pt^M^^ibMi  IheV  Iffi  aU  (catt 
fte  wiMttnitt  add  tadttdbd)  deHttSUKKid  4t  sMlllbf)  ifiMbtlM  Rfa»tMtl«l 
filDcd  mcit  Hid  s  icBdusflf  cailn&i 


0f  vttpMi^  %MXi  An  luetiBi^  coll  beemMs  inoabdeicsat,  iatewfcr 
ing  ether,  sulphur,  essential  trils^  strHnii  of  hydrogen  «id  cm*^ 
biliettefl  hydfi^fi  gtenii  camphor^  atid  guttpowder. 
•  Tlii^Mi  jtrooMMi  oOtttioM  ^tilil  the  pdM  fluid  is  constimed  hy 
spofltueoiM  otiMrttlM;  the  ithpdrities  renisiningi 

Id  taixti]MB  of  oi^i^  ttiid  hydrog^,  the  gts^s  ar«  ready  for 
ooaibimtiiMiy  Atid  the  wire  ao^nires  a  most  Intenso  heat,  fre* 
qaonify  dotoaatiog  thess  while  in  the  fluids  atid  s^tds  v  their 
MMHf  is  required  tcr  be  dMOHMposed  by  the  boat  of  the  eoil^ 
bowft  the  gaiee  aro  pi^Mut  to  favour  the  oonbanation.  This 
pravo^^At  oeotfiaoy  of  the  Above  theory^ 

*  •  -     ,        • 

AftTICLB  VI. 

Jlipfy  to  Mr.  PUtlipB.    fiy  ft.  Chridtison,  UX>. 

silly  '  fidMN^A  0^l»^,  ApiH  U^  Ititl. 

'  I  AM  sotty  I  hat«  b^igft  Ho  lottg  in  acknowledging  youf  itiri^ 
IttiOn  eonteyed  in  the  AtnUt^  ^jPAiTb^opAy  for  Ii£t  October; 
namely,  that  I  would  repeat  your  e^tperimi^nts  on  decoloridng 
areeftieal  fluids  with  dninml  chiut;oal,  and  candidly  stat6  the 
festdts.  The  delay  has  arisen  chiefly  from  my  wish,  thfeit^KHi 
alight  see,  at  the  satifiie  time  with  this  abswer,  some  farther 
l^maftil  I  havo  OtibKshed  on  the  detection  of  anenic,  in  the 
eoootid  toltime  of  die  idlriburgh  Medico^Ohlrutgical  Transact 
lions. 

The  two  first  criticisms  you  hare  done  me  the  honouf  of  mak- 
ing on  m^  objections  hays  nothing  whatever  to  do  with  your 
deoolortsin^  process ;  atid  am  intended,  jrou  say,  as  a  criterion 
for  trying  toe  ttustworthiness  of  my  experiments. 

If  I  ever  have  occasion  to  make  public  use  of  my  paper  on 
arsenic  ftgain,  I  shall  be  happy  to  avail  myself  of  the  correction 
conttiinea  iti  your  first  criticism.  I  must  nave  had  my  head  fuH 
ftt  the  time  of  Orfila  and  Smith,  two  of  my  standard  authors ; 
ind  thinking  n&turally  of  the  books  generally  read  by  students 
of  medioal  jurisprudence,  rather  than  of  all  those  actually  in 
esdstence,  I  unfortunately  wrote  most^  instead  of  nome  authoi^s. 

1>o  notbo  so  unmerciful,  however,  as  to  conceive  me  ignorant. 
that  oxide  ofarsenic  is  the  better  of  [for]  a  little  charcoal  to  reduce 
it.  I  And,  indeed,  that  in  the  note  which  gave  origin  to  this 
aceosfttioo,  there  is  an  ambiguity  which  might  lead  one,  who 
had'never  ^atfa  chemical  book  before,  to  omit  the  charcoal: 
Bat  you  must  have  seen  that  when  I  said  "  the  charcoal  of  the 
black  fltnc'is  not  necessary  in  the  process,^  1  meant  the  process 
m  the  lejrf,-^the  process  fox  reaucing  the  snlphuret  i  and  ! 
^tinody  tem:^mb6t  that  my  reason  for  introducing  the  elaus<^ 
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was,  that,  if  I  did  not,  «oiiie  critic  might  acoiiie'SM  of  fthinkiiig 
chturcoal  necessary  for  that  process. 

I  come  now  to  the  real  subject  of  dispute  between  os^  Tbtf 
Slim  of  your  .third  criticism  is,  that  I  misunderstood  your  direc- 
tions, and  instead  of  mixin^^  actually  boiUd  my  fluids  with  the 
ivory-black.  My  reasons  for  so  doing  were,  tnat  at  Paris,  my 
school  of  instruction  in  this  matter,  I  was  taueht  that  c<rfoured 
■liquids  required  less  charcoal  for  their  decoToriftation  at  the 
boiling  than  at  the  mecm  ten]|>erature ;— -that  I  believed  there 
iHYere  obvious  advantages  in  usmg  as  little  charcoal  as  possible ; 
— and  consequently  tn$tt  as  some  of  your  directictns  were  ffiYeft 
succinctly,  and  you  used  in  one  place  the  ambi^ous  term^tges^, 
I  inferred  you  meant  the  charcoal  to  be  applied  according  to 
use  and  wont.  1  was  wrong  it  seems.  JBut  as  you  do  not. 
accuse  me  of  wilful  error,  I  cannot  understand  how  it  did  not 
occur  to  you  that  you  were  wrong  too,r— in  not  giving  us  igno- 
rant people  more  precise  directions. 

i  confess,  however,  I  was  at  a  loss  to  imagine  what  difiSnrence 
this  unhappy  boiling  of  my  fluids  was  to  make.  Animal  charcoal 
possesses  the  power  of  absorbing  saline  as  well  as  colouring 
matters  from  solutions;  and  cannot,  I  apprehend,  remove  the 
one  without  also  removing  the  other.  From  yonr  expression, 
that  my  error  is  fatal  to  my  objection,  it  appears  your  opinion 
is  the  reverse,  although  it  is  not  any  where  stated  categorically^ 
As  I  presume  your  opinion  is  founded  on  strict  e3i|>eriment,  I 
shall  not  at  present  dispute  the  general  rule.  But  assuredly  it. 
does  not  hold  with  all  coloured  fluids ;  for  I  find  that  strong 
.  tea,  with  cream  and  sugar,  containing  a  grain  of  arsenic  per 
ounce,  parts  with  most  of  the  arsenic  before  losing  its  colour,   : 

I  have  not  repeated  your  experiments,  because,  notwithstand* 
ing  the  example  of  distrust  you  set  me,  I  am  willing  to  believe 
them  correct.  There  is  one  thing,  however,  I  am  doubtful 
about ;  and  that  is,  the  validity  of  the  indication  you  obtained,, 
in  a  decolorized  solution  of  arsenic  in  port-wine,  with  the  cop- 
per test.  For  the  arsenite  of  copper  is  soluble  in  a  small  qoan-. 
tity  of  many  vegetable  acids,  and  indeed  in  most  vegetable  and 
animal  infusions,  even  though  they  do  not  contain  a  free  acid.t 
At  the  same  time  a  greenish  precipitate  is  really  thrown  down,, 
sometimes ;  butit  is  not  the  arsenite  of  copper.  I  suspect  your 
precipitate,  therefore,  was  not  the  arsenite. 

Nevertheless,  although  1  believe  your  experiments  correct,  I 
cannot  concede  to  you  the  importance  claimed  for  your  decolo- 
rizing process.  And  my  objections  are  still  the  following:-— 
.  \.  It  does  not  decolorize  every  Jiuid. — This  fact,  with  all 
submission,  I  hold  to  be  a  material  objection.  Suppose  an 
analysis  has  been  committed  to  an  inexperienced  person  [and 
nine*tenths  of  medico-legal  analyzers  are  inexperienced],,  who 
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dooi  not  kaoir  Uwf  hia  fluid  caiihot  be  decoloraed  •  He  bfetekear 
kivmelf  of  covnie  to  your  piooess,  adds  chamoalin jpoitioa  afteri 
Mrlilm  wiAhoiit  eflfeet^  and  at  last  becomea  aatlaned  that  the 
Bekk  VriU  not  part  with  ita  coloar.  But  what  has  become  of  the' 
anenio  whea  all  i»  over?  it  is  gone  to  be  sare/--gone  with  the 
dmrcbal. 

Yott^  any  you  were  aware  that  some  fluids  cannot  be  deeolo^ 
"nied ;  ana  I  believe  yon  were ; — I  nev6r  said  yonr  were  not. 
But  yon  add  that  you  stated  the  fact  in  voar  paper.  I  am  sorrf 
I  cammt.find  any  statement  of  tiie  kind,— any  hint  of  it  even. 
The  readers  of  flbe  Annais  will  not  wonder  at  my  imf^niiigf 
saw  directionB  to  boil  in  the  author's  injunctions  to  mix  and 
d^es^,*«-whea  he  himself  finds  a  statement  of  facts  where  there* 
eiists  not  even  a  shadow  of  them.* 

2.  I  repeat  that  the  arsenic  is  sometimes  removed  as  well  as  tke 
eeHouTy  wnen  the  proportion  is  small,  even  silthough  the  charcoal 
is  not  bmled  with  the  fluid.  You  say  indeed  this  is  not  the  case" 
with  port-wine ;  and  I  have  said  I  am  wilting  to  believe  yon 
correct.-   But  toy  strong  tea  with  cream  and  sugar. 

I  mixed  a  solution  contaioing  one  grain  of  arsenic  with  an- 
oilnoe'  of  aneh'  tea ;  and  having  ascertained  pretty  nearly  die 

rntity  of  well^washed  ivory-black  required  for  decolorixing- 
mijfture,  I  allowed  it  to  act  hi  the  cold  for  two  or  three' 
minutes*'  The  filtered  fluid  had  a  pale  straw-jreUow  opalescence. 
The  silver  test  eimsed  a  cream'^coioured  precipitate ;  the  coppiar 
test  a  blttish^gnfeen  haze,  but  hardly  any  precipitate ;  lime-water 
a  whitish  hase,  and  very  scanty  precipitate ;  sulphuretted  hydro-' 
gen  [with  the  previous  addition  of  acetic  acid];  a  copiona' 
kmon«yeUoW  precipitate*  Hence  none  of  the  tests  save  a  true 
indiimtion,  except  the  last;  and  as  to  Uiatone,  I  find  the  colour' 
is  brighter  without  the  previous  decolorizing  process.  Here  then 
is  a  fluidyto  which  your  process  is  inapplicable,  although  it  doa" 
destroM  the  cohvr*  Porter,  with  the  same  proportion  of  arsenic^ 
may  be  decolorised,  so  as  to  restore  the  correct  action  of  the 
silver  test ;  Init  lime-water  ahd  the  copper  test  do  not  act  at  all, 
although  the  colour  is  quite  destroyed. 

3.  This  leads  me  to  remark,  thirdly,  that  your  process  doer 
not  take  away  the  power  which  many  Jiuids  possess  of  retaimug 
the  fredpitaies  in  smution.  The  arsenites  of  Ume  and  copper  are 
soluble  10  many  vegetable  and  animal  Quids,  particularly  when 
tb^  contain  a  free  sicid.  But  a  free  acid  is  not  the  only  cause* 
The  |M>rter  Used  above,  which  contained  an  obvious  quantity  of 
arsenic  after  decolorization,  did  not  contain  a  free  acid;  neither 
did  the  tea.  This  is  a  material  objection  when  we  consider  that, 
for  satisfactory  evidence  on  a  trial,  the  concurrent  indicatibus  of 
ma»]f  fluid  tests  are/in  the  ofunion  of  every  medical  jurist,  abso*^ 
lately  necessary. 

To  these  Qbj^cti(^a  I  i»ay  add>>^  that  they  are  doubly  strong 
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whte  the  solution  is'  considerably  diluted.  A  solutioo^  to&tsinM 
ingi  like  yourt^  %  gnun  per  ounce  ii  stronger  then  will  gener»ll]f 
Mour  in  the  pfactioe  of  medical  jorisprndenee.  What  would  fa€ 
die  result  witn  your  process  if^  as  in  two  cases  which  were  lat^ 
subnutled  to  me,  and  in  whidi,  as  you  will  see  by  my  paper  in 
Uie  Ediuburgh  Medico-Chinirgical  Transactions,  I  detected  the* 

Solson  by  my  method,  the  proportion  was  twenty*flve,  or  a  hun- 
red  and  serenty  times  less  I  Would  not  an  attempt  to  destroys 
the  oolour  ineTitaUy  remote  the  whole  arsenic  ? 

Another  criticism  you  make  on  my  objections  to  your  prooestf 
is»  that  I  probablv  did  not  wash  my  itory-black.  Most  assuN 
^ly  1  did  not.  ('irst,  because  I  ascertained  that  the  muriate  or 
usttiiates  contained  in  my  ivory-black  were  far  too  scanty  to 
aAect  the  colour  of  the  silver  precipitate  even  in  a  pure  solution  ^ 
and  secondly,  because,  as  you  should  know  very  well,  the  fluids 
I  examined  gave  a  copious  white  or  coloured  precipitate  with 
the  silver  test,  independently  of  the  impurities  in  the  chafcoaL 
At  Your  request,  however,  I  have  repeated  the  experiments  with 
wasned  charcoal;  and  I  find  the  washing  does  not  make  any. 
material  difference. 

Before  concluding,  I  must  take  the  liberty  of  saying,  that  in 
common  with  other  distinguished  writers  on  this  subjecty  you 
have  fallen  into  the  error  of  treating  it  too  much  as  a  chemist, 
and  too  little  as  a  medical  jurist.  You  must  be  aware  that 
evidence  which  will  satisfy  the  former  will  not  satisfy  Uie  latter; 
•■^that  the  indications  of  one  or  two  liquid  tests  would  be  satis* 
factory  in  a  common  chemical  analysis ;  but  that  far  greater 
precision  is  required  when  the  analysis  will  decide  a  question  of 
Ufe  and  death.  The  analyzer  must  be  able  not  only  to  satisfy 
his  own  mind,  but  likewise  to  satisfy  the  Court  that  his  condu- 
Mons  are  legitimately  drawn.  My  attention  was  first  turned  to 
the  subject,  because  the  complexity  of  the  ordinary  processes 
rendered  the  latter  object  unattainable ;  and  my  first  view  was 
rather  to  render  the  process  simpler,  than  to  make  it  delicat^> 
because  I  perceived  from  what  took  place  on  several  trials  that 
judges  and  jurymen  were  inclined  to  distrust  the  chemical 
evidence  altogether/  seeing  that  it  was  surrounded  by  so  many 
fallacies,  and  was  too  complex  to  be  comprehended  by  their 
uninitiated  understandings.  My  aim,  therefore,  was  to  substi- 
tute a  process  which  might  be  so  simple  as  to  be  easily  applied 
by  unpractised  operators,  and  easily  explained  to  unscientific 
persons  in  a  court  of  law.  Whether  I  have  succeeded  it  becomes 
not  me  to  judge.  The  method  I  propose  [in  which  of  course 
there  is  nothing  new  but  the  combinations  and  precautions]  has 
at  all  events  many  advantages  over  your  decolorizing  process, 
and  every  other  process  now  in  use.  1.  It  is  mUcn  simpler. 
2.  It  is  applicable  to  every  possible  case.    3.  It  is  more  delicate 

HmoMome^  md,  to^king  to  tho  objeot  in  yiw,  the jmcuring 


itbidfd  .mt^ncAf  it  m  iMib,  delkate  'Ama  an?,;  eteft  ttkiui'ttMi 
ttrthod  by  A«  fllitil  ttilbi  Fitr  tlm  proof  of  wkat  b  now  MMd 
I  tttTMlt  jnmsr  yow  r^lMitiBf  to  latf  fmpet  jist  poblnthcA.  I  flM^ 
ttM^  multiQ6,  tlMMl  in  two  jMimi  cslitB  to  wliwh  I  hs^vt  litfely 
kppUei  it|  I  vi^A  ftU^  to.  4el€tii  a  twilitttieth  part  of  a  giaiii  itk  A% 
ooiitapl$  Mid  ooatB,  of  tl^e'  fltomaoh^  nod  thi^  I  nm  Mllsfiod  i 
^idd  detect  half  that  f|innti^. 

.  Jii  your  tatiduuB  yaakaTe  dmie  oie  Ike  li^ilalice  of  qoodMafi^ 
IW  iny.  piocsaes  willi  obseun  biiitii^  iind  mthoat  #t«ii  medltdiiiiilg 
w£oit  &e  prooebs  is*  I  miwt,  therefam^  add  a  ftingle  Mttti^fiiMi 
tbat  fom  fcead^  may^aow  wlMttre  ard  co&t0fidi&  abotit|  ttnd 
W  mQOBMfBd  to  look  at  wMt  I  have  tiald  ehMnmftr«  oa  di# 
sul^ect.  M]h  i^an  now  eoatista  ili  pretefitiag  thd  samt  "p&tHtm 
ef  Ae  iloisott  ma^esiivtfy  in  tbe  state  of  the  mlfkur^tf  the  lA^/a/, 
attd  Xbod.^Me i^^*4k^  ftalj^iiret  in  the  state  of  an  itBmv^^  t^me^ 
timto  ahiiiing  preoimtate ;  the  metal  in  that  of  a  bHluant  etyiitidi» 
Kae  ^vet }  me  oxide  in  that  of  adamantiney  ootahedral ofyittilirl 
add  d^  flaid  tests  ard  discarded  altocether«  The  chara^stefs  I 
aeettlion  may  be  aU  deen  distinctly  with  a  fortieth  part  of  a  grata ) 
and  I  haYe  even  sometiues  Sacjceeded  with  a  handredlh  part 
only- 

.  {,  hope  I  itiagf  i^qticst  y  oa  wiU  insert  the  foregoing  Obs^rtrtiktidhB 
ill  the  Annali  t  wM  I  h&ve  th4  boaour  to  remain^ 

Ydur  obedietit  servant, 
.   Ta  R.  fhiUif^  E^q^  i;t.  R.  Onaistisoit. 

%«  I^  a  futwe  nnaiber  of  the  AmaUf  I  shall  prob&Uv  off<» 
a  ftw  bbsertations  on  the  foregoing  oomftraaieatidn.^Ri  r. 

Article  VI  t. 

AMratts  rf  Papers  in  tM  Philosophical  Tramactiansfor  1826, 
oil  the  peculiar  Magnetic  Effect  induced^  m  Iron^  and  an  the 
Magnetism  inanifested  in  other  Metals^  i^c.  during  the  Act  of 
Rotation.  By  Messrs.  Barlow,  Christie,  Babbage,  and 
Hetsehel. 

{CimtUiu^dfrofi^  Vdl.  xi.  {».  440.) 

2k  On  the  Magnetism  of  Iron  arising  from  its  Rotutiotu 
By  iS.  H- Chmtie,  Esq.  MA.  FRS.    (With  a  Plate-) 

Fob  aome  tiase  previoasly  to  his  observatioti  ahd  ihvestigfitioa 
rftlie  phflmdmena  detailed  in  this  communiostion,  Mr.  Chrisdi^ 
had  been  engaged  in  making  setelat  series  of  ekperiniehtiS^  with 
a  rielr  to  diseoyer  the  preoise  tnannet  in  which  unmagnetifeed  ' 
iron  nets  apoti  a  magaetio  lieedle%  F6r  this  purpose,  he.  had 
Biadb  asA  of  aa  iloa  oaU  13  iftdiis  in  diameter^  ahd  tdsa  of  a 
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•hell  18  inches  in  diameter,  and  obeenred  iheir  effects  o 
needle  in  Tariona  positions,  as  referred  to  oettain  planea  pn 
through  its  centre.  The  sheU  and  the  needle  were  placed  i 
relative  positions  which  he  wished  to  give  dienii  by  determ 
a  radius  and  an  angle  on  a  horizonul  ^ane,  and  a  vertical 
nate.  The  requisite  computations  becoming,  from  their  nni: 
laborious,  Mr.  Christie  resolved  to  supersede  the  neceasi 
them,  if  possiblis,  by  the  construction  ot  an  instrument,  by  li 
he  could  adjust  the  iron  and  the  needle  in  their  proper  rel 
positions,  without  any  previous  computation.  In  ttqs  he 
ceeded,  by  means  of  the  instrument  he  proceeds  to  descrit 
the  following  mi^uier,  but  in  which  it  became  necessary  to  n 
Use  of  a  plate  of  iron  instead  of  the  heavy  iron  shelL  • 

''Tt^e  instrument  is  represented  in  rlat^  XL,  fig.  1; 
principal  part  consists  of  two  stroug  limbs  of  brass :  one,  S( 
a  sepiicirole,  18  inches  in  diameter,  2*15  inches  broad  an 
inch  thick :  the  other  consist  of  two  semidroles  joined  toget 
JB^N,  1*2  inch  broad  and  *22  thick,  and  its  outer  diamete 
inches ;  «  «  n  *9  inch  broad,  '22  thick»  and  its  inner  diam< 
9*2  inohes,  S:X  N  ntss  and  SQN  are  attached  to  each  o\ 
by  strong  brass  pins  passing  from  S  to  5  and  N  to  n;  sol 
sMn  will  revolve  about  the  axis  S  <  n  N,  while  S Q  N  is  fis 
S  iB  N  and  S  Q  N  are  sraduated  from  M  and  Q  towards  S 
N,  as  is  likewise  tan  irom  0b  towards  s  and  n.  The  semicii 
S  Q  N  passes  freely  through  an  opening  in  the  support  O  I, 
may  be  clamped  firmly  in  any  position  by  means  of  two  stn 
screws,  working  iqto  the  parts  G,  CK,  from  the  back  of 
instrument.  On  the  ehamtered  edse  of  the  opening;  g,  in 
face  of  O  G',  is  an  index  showing  tne  inclination  of  the  axis  i 
to  the  horizon ;  and  on  the  part  K  kht  the  foot  of  the  pillar,  f 
attached  to  it,  is  an  index  pointing  out  on  the  graduated  cii 
L  /,  fixed  on  the  table  T  t,  the  situation  of  the  fixed  limb  S  Q 
with  respect  to  the  magnetic  meridian.  R  r  is  another  gradua 
circle,  fixed  to  the  moveable  limb  S  M  N ;  which,  by  the  inc 
at  X  on  the  fixed  limb  SQN,  shows  the  angle  described 
S  ^  N  from  the  plane  of  S  Q  !^.  A  very  strong  brass  pin,  a 
dered  to  the  foot  of  the  pillar,  passes  through  the  table  T  /  a 
a  thick  circle  of  wood,  to  whicn  the  legs  are  attached,  and  I 
below  a  clamping  screw,  to  fix  the  whole  firmly  together  in  a 
position.  The  compass  box  N^  S^  is  fitted  on  to  a  stand  fixed 
the  support  Vf,  which  consists  of  two  parts ;  f  fitted  to  Q,  a 
F  sliding  on  a  tube  attached  iof\  so  that  the  compass  may 
elevated  or  depressed.  An  arm  A  B,  to  carry  the  cireular  pis 
of  iron  C  c,  is  connected  with  the  moveable  limb  S  «  N,  J 
part  A  a  consists  of  two  flat  pieces,  having  the  limb  of  t 
instrument  between  them,  so  that  the  arm  may  be  moved  in 
any  position  on  it,  and.  be  fixed  in  that  situation  by  meoos  of 
Strong  screw  working  into  the  face  A  a*   On  tbecylindiical  p 
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B  b,  a  short  hollow  cylind^  slides  freel^^  having  a  cireidar  rim 
;reiaed  *6  inch  from  it,  to  support  the  iron  plate  C  e  at  right 
angles  to  the  axis  of  the  cyltnaer.  Over  the  plate  of  iron  is  a 
wcxKlen  washer  D  df  which  is  pressed  on  it  by  the  screw  k  work* 
ittg  on  the  short  cylinder.  The  cylinder  with  the  plate  is*fixed 
in  any  position  on  the  arm  by  the  clamp  M  m.  In  the  part  A  a 
of  the  arm  are  two  openings  o,  o\  on  the  chamfered  edges  of 
which  are  indexes  in  a  line  widi  the  axis  of  the  cyUnder  B  &>  so 
that  when  each  points  to  the  same  arc  on  the  semicircles  SiB  N, 
litiij  the  axis  of  the  cylinder  B  6  is  directed  towards  tb^r 
centre,  and  every  point  in  the  ed^e  of  the  plate  is  at  the  same 
distance  from  that  centre.  As  the  weight  of  the  plate  was  a 
considerable  strain  on  the  instrument,  a  scale  to  contain  a  coun- 
ter-weight was  suspended  from  the  ceiling  of  the  room,  and  the' 
line  from  it  passed  through  a  moveable  pulley,  attached  to  the 
arm  B  i,  so  that  the  weight  might  easily  be  adjusted  to  rellev^i 
nearly  altogether  the  stnun  of  the  plate  on  the  arm  in  any  position* 
The  arm  was  also  occasionally  supported^  and  kept  steady  in  itii 
position,  by  a  sliding  rod  resting  on  the  table  T  /.  The  compasi| 
consists  of  a  circular  box,  containing  a  circle  6  inches  in  diameter, 
very  accurately  divided  into  degrees,  and  again  into  thirds  of  a 
desree ;  andi  a  very  light  needle,  having  an  f^ate  in  its  centre, 
and  its  point  of  suspension  only  *07  inch  above  the  surface  of 
Ihe  needle.  The  extremities  of  the  needle  are  brouj^ht  to  very 
fine  points ;  so  that  by  ft  little  practice,  with  the  assistance  of  a 
convex  lens,  I  could  read  off  the  deviations  very  correctly  to  two 

minutes,  being  the  t^nth  of  the  divisions  on  the  circle.  • •  • 

In  .the  experiments  which  I  had  pr^v^ously  made,  and  in  tbosQ 
which  I  proposed  making  with  this  apparatus;  I  conceived  a 
sphere  to  oe.  described  about  the  centre  of  the  needle,  referring 
tne  situation'  of  the  iron  to  a  plane,  in  which,  according  to  the 
hypothesis  I  had  adopted,  it  should  equally  affect  the  north  apd 
south  ends  of  the  needle.    The  line  in  which  the  needle  would 

Slace  itself,  if  freely  suspended  by  its  centre  of  gravity,  I  consi* 
eredas  the  magnetic  axis ;  the  points  where  this  axis  cuts  the 
sphere,  the  poles,  the  upper  being  the  south,  and  the  lower  the 
north  pole ;  and  the  great  circle  at  right  angles  to  the  axis,  the 
equator,  being  the  plane  above  mentioned.  The  position  of 
the  iron  was  pus  determined  by  its  latitude  and  Ichigitude ;  the 
longitude  being  always  measured  from  the  eastern  intersection 
of  the  equator  with  the  horizon.  The  angle  which  the  axis 
makes  with  the  horizon  I  considered  to  be,  according  to  the 
most  accurate  observations,  very  nearly  70^  30'.'* 

"  After  making  a  very  few  sets  of  experiments  with  this  instru*? 
inent,  I  found  that  it  was  necessary  to  attend  very  particularly 
to  the  situation  of  certain  points  on  the  iron  plate  with  respect 
to  the  limb,  since,  with  one  point  coinciding  with  it,  the  devia^ 
tion  of  the  needle,  when  the  centre  of  the  plate  was  on  the  mcri* 


Sukf  irauld  be  etiterly^  and  witk  uibtfaer  poidt  edlatf 

wetterfy }  whereaa  had  tk«  iion  jpoaseMedna  partial  ma^ 

wliioh  was  tho  ease  I  wished  to  iarestigate^  there  womd 

been  no  devtation  when  its  eentre  was  <m  the  meridiati^ 

irst  tibjeot  was  to  find  what  points  on  the  plate  mtist  ooii 

wilh  the  limb,  in  order  that  the  plate,  when  its  eentre  wm  € 

meridian,  should  cause  no  deviation  in  the  needle;  aad  i\ 

in  my  attempts  to  efiect  this,  whieh  at  first  sight  appears 

niently  easy,  that  I  discovered  the  leading  t|atare  in  al 

phenomena,  which  I  am.about  to  describe. 

•  •..'''■  .  •   • 

^f  Qemeral  Description  of  the  Phasnofmna  ansingfrom  the. I 

tion  of  0n  Iron  Plate, 

**  In  order  to  find  the  points  which  I  have  mentioned,  I  a4|> 
tibe  instrument  so  that  the  plane  of  the  fixed  limb  was  e^ii 
in  the  magnetic  meridian,  and  then  brought  the  other  Umb 
Hie  same  plane ;  the  centre  of  the  plate  was  then  on  the  tna^ 
meridian,  and  its  plane  perpendicular  to  that  plane,  asrepi«se] 
in  f^.  L  Inew  made  the  plate  revolve  in  its  own  plane  d 
the  axis  B  b,  and  noted  very  carefully  its  effect  on:  the  nee 
In  doing  this  I  found  that  if  I  placed  the  plate  on  Ihe  nrm 
that  a  certain  point,  c  for  instance,  cotnoided  with  the  plan 
the  limb,  the  deviation  was  different  when  the  same  point, 
the  revolution  ef  llie  plate,  <ibincided  with  the  limb  again. 
It  appeared  by  this  that  the  revolution  of  the  plate  had  an  tf 
upon  the  neeale,  independent  of  the  partial  magnetisiQ  of  pt 
Guhir  points,  I  considered  that  if  the  plate  were  made  to  fev< 
the  contrarv  v9«Vy  the  deviation  ought  to  be  on  the  oppoi^te  sj 
and  this  I  round  to  be  the  case.  I  will  illustrate  diis  by 
l^servations  made  when  I  first  noticed  the  effect.  The  pi 
was  divided  at  every  ZQP  of  its  oircumfereoce  (flg^  ^  fy  »! 
drawn  throng  the  centre,  and  being  placed  on  the  am,  so  d 
0*  eoincided  with  the  upper  pari  of  the  limb,  this  north  ^d 
dM  needle  pointed  lO'  east ;  but  when  Uiis  point  again  eoint^*^ 
widi  the  Hmb,  by  the  upper  ed^e  ef  the  plate  revolving  fh 
iB^Bt  to  easty  the  needle  pointea  3(y  east:  making  the  ph 
revolvethe  contrary  way,  that  is,  its  upper  edge  fvom  ta^ 
iffestj  when  0^  coincided  with  the  limb,  the  north  end  ef  t 
needle  pointed  28'  west :  so  that  there  was  a  diSerenee  ef  A^ 
when  every  point  of  the  plate  had  the  same  position  with  respc 
to  the  needle,  according  as  the  plate  was  brought  into  that  p 
sition  by  revolving  from  west  to  east,  or  firom  east  to  west,  i 
this  appeared  extraordinary,  I  made  repeated  observatioiisi^ttl 
time  to  ascertain  that  the  effect  was  independent  of  any  ac( 
dental  circumstances,  and  found  that  the  results  always  aecerd< 
with  the  first,  the  difference  caused  by  the  rotation  of  the  pla 
being  however  greater  or  less  according  to  the  pesitien  of  ti 
{date.  . 


«<  Saving  fti%  4ibti»iled  myftelf  tb^t,  m  whatever  ittanii«r  th# 
M^tiM  of  tb^  plate  migbt^attse  thia  differenoa^  sach  wfus  i^a*Uy 
the  effi^t,  I  next  fadearoured  to  ascertain  the  nature  and  degree 
«f  the  di0*ereocey  eoeordin^  to  the  different  sitaalione  of  th^ 
eenipe  of  the  plate.    For  this  purpose  I  made  a  gp^eat  variety  bf 
experimented  of  which  I  shall  not  however  here  give  the  detaik^ 
ee  I  afterwards  repeated  them  in  a  more  convenientmanner^and 
with  ^mvri  precision ;  but  shall  merdy  point  out  the  nature  of 
tbeoiin  general,  and  the  conclusions  which  I  at  the  time  drew 
from,  thetn.    The  instrument  being  adjusted,  and  the  arm  fixed 
so  that  the  centre  of  the  plate  was  in  the  position  which  I 
required^  I  made  the  plate  revolve  so  that  its  upper-  ed^  moved 
^ttm  west  to  ^iist,  and  noted  the  greatest  and  least  deviation  of 
the  oorth  end  of  the  needle ;  I  then  made  the  correspoifding 
ebeeFvatione  when  the  plate  revolved  in  the  contrary  dire^on  ( 
^  ine»n  of  the  diiSbrences  between  the  two  greatest  and  belweetl 
tiie-twP  least  I  considered  as  the  effect  produced  on  the  needle 
bjr  the  rotatjon  of  tbQ  plate  in  opposite  directions,    tlepeatin^ 
tbee#  in  %  variety  of  poaittons,  I  round  that  when  the  centre  of 
tte  phite  was  in  the  magnetic  meridian,  its  plane  being  elwayn 
^  tangent  to  the  sphere  circumscribed  about  the  centre  of  the 
Heectte,:^  deviatioii  of  the  needle  caused  by  the  rotation  of  the 
pl^Q  19  its  plane  was  the  greatest  when  the  centre  of  the  plate 
wae  in  the  equ^tori  and  that  it  decreased  froiti  there  towards  the 
p^eib  where  it  W9.8  nothing ;  *  that  when  its  centre  was  on  the 
equator^  this  devi^onwas  the  greatest  when  the  centre  of  thef 
piate  wa8;on  the  meridian,  or  in  longitude  90%  and  decrei^ed^to 
nothing  in  the  east  and  west  points,  or  wh^t  the  longitude  ef 
t^e  plate  was  0^  or  180^ ;  and  that  when  the  centre  of  the  plate 
ivee  in  the  secondary  both  to  the  equator  and  meridian>  the 
fOtftltoA  of  tbri  pdatei  whatever  might  be  its  latitude,  caused  no 
de^iitiw  <3tf  the  needle.    In  these  experiments,  the  plate  which 
I  made  use  of  was  a  circular  one  17'o8  inches  in  diameter,  «n4 
'099  inch  in  thickness,  weighing  112  os.    The  further  I  had 
pursued  this  inquiry,  the  more  I  was  disposed  to  attribute  the 
fflbda  \  have  -mentioned  to  a  general  magnetic  action,  arising 
in  a  pjecuUar  manner  from  the  ro^o^tori.of  the  iron ;  and  my  nexl 
experiments  were  with  the  view  of  ascertaining  how  far  this  idea 
waa  correct*    As  similar  results  might  not  be  obtained  widi  any 
other  plate,  I  next  made  use  of  a  plate  12*13  inehes  in  diameter 
and  %)76  inch  in  tbiokness,  weighing  38*75  oz.  and  with  it 
obtained  reaults  preoieely  of  the  same  nature,  though  consider* 
abiy  lose  in  quantity.    Another  objection  which  occurred' to  me 

*  X  Aonld  termentian,  that,  ftom  the  natare  of  my  instiutnent,  I  could  not  make 
t^WfffVfiom  nt  <ba  norfA  |Mi|e;  l)ut  im  tW  rtsvlts,  119  far  as  I  eould  a^mmj  wen  tf  lh» 
«me  B^ize  on.  this  8i4e  of  the  fqiM(tor  «»  qn  the  pouth  side,  I  think  I  am  irwfaiitffi  n, 
(MHSndaig,  eiat  af  the  ngrtp  pole  the  lesiilts  would  likewise  be  of  th«  same  natuse  ^  a\ 
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was  this— -that  the  iron  bein^  evidently  slightly  pclariaed  in  par- 
ticular  points,  the  effect  might  be  supposed  tq  arise  from  an 
impulse  given  to  the  needle  by  the  motion  of  these  points  in  a 
particular  direction,  and  that  the  directive  power  of  the  needle 
not  immediately  overcoming  the  slight  friction  on  the  pivot,  a 
deviation  might  thus  arise  from  the  rotation  of  the  plate.  Had 
this,  however,  been  the  cause  of  the  deviations,  I  should  have 
^expected  that,  when  the  centre  of  the  plate  was  in  the  meridian, 
the  ^re&test  effect  would  be  produced  with  the  plate  parallel  to 
the  horizon,  and  its  centre  vertical  to  that  of  the  neeale ;  but  I 
ha4  seen  that  the  greatest  deviation  took  place  when  the  centre 
of  the  plate  was  in  the  equator,  its  plane  being  perpendicular  to 
it ;  ana  the  deviation  arising  from  tne  rotatioHf  when  the  plate 
was  parallel  to  the  horizon,  was  not  a  fifth  of  the  deviation  when 
the  plate  was  perpendicular  to  that  plane.  Besides  it  was 
manifest  that  it  this  were  the  cause,  any  other  impulse  would 
^ave  a  similar  effect.  I  therefore  made  tne  needle  revolve  first 
in  one  direction,  and  then  in  that  opposite,  by  means  of  a  small 
jbar-magnet,  and  invariably  found  uiat  it  settled  at  the  same 
point,  in  whichever  direction  the  impulse  was  filrst  ^yen,  and  th^ 
results  obtained  by  the  rotation  of  the  plate  were  in  these  case^ 
of  the  same  nature  as  before.  It  was  also  evident,  that  if  the 
deviations  I  have  mentioned  arose  from  this  circumstance,  the 
needle  being  agitated  after  imy  particular  point  of  the  plate  was 
brought  to  Uie  limb  of  the  instrument,  it  ought  to  settle  in  the 
same  direction,  whether  that  point  were  brought  into  this  posi- 
tion by  revolving  from  eant  to  west  or  from  west  to  east ;  but  thiS| 
except  in  the  cases  I  have  mentioned,  where  the  rotation  pro- 
duced no  deviation,  was  not  found  to  take  place.  In  order 
whoQy  to  obviate  this  objection,  in  all  my  future  experimentSt 
after  any  point  had  been  brought  to  the  limb  of  the  instrumenty 
I  agitatea  the  needle,  and  let  it  settle  before  I  noted  the  devia- 
tion. 


u 


Description  ofparticular  Experiments. 


**  As  I  had  found  in  my  first  experiments  that  I  could  obtain 
the  nature  of  the  deviation  caused  by  the  rotation  by  noting  the 
greatest  and  least  deviations  when  the  plate  was  made  to  revolve 
m  contrary  directions,  but  that  the  quantity  of  that  deviation 
could  not  by  this  means  be  determined  with  any  degree  of  pre- 
cision, I  resolved  to  make  my  future  observations  differently. 
The  method  I  adopted,  when  the  change  in  the  deviation  from 
one  point  of  the  plate  to  another  was  considerable,  was  this :  the 
plate  being  placed  in  any  required  position,  I  made  it  revolve 
once,  for  example,  the  upper  edge  from  east  to  laest,  without 
noting  the  deviations,  bringing  the  point  marked  0^  to  coincide 
with  the  line  indicating  the  position  for  observation ;  from  hence 
I  continued  the  revolution  of  the  plate  until  the  point  mariiLed 
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30^  coincide  with  the  same  Itnf  ^  and,  aft«r  slightly  agitatiog 
the  needlei  noted  the  deviation ;  and  in  the  same  manner  wer^ 
the  points  60^  90^  120^  160^  W,  210°,  240^  27(P;  300^ 
330  ,  360**,  or  0°,  brought  successively  to  coincide,  and  the 
deviations  noted.  I  now  made  the  plate  revolve  once  from  west 
to  east,  without  noting  the  deviations,  bringing  0°  or  360**  to 
coincide  with  the  same  line,  and  then  brought  in  succession 
330°,  300^  270°,  240°,  210°,  180°,  150°,  120^  90°,  60°,  30°,  0° 
to  coincide,  noting  the  deviations  as  before.  The  sum  of  the 
first  set  divided  by  12, 1  considered  as  the  mean  deviation,  when 
the  plate  revolved,  from  east  to  west ;  and  the  sum  of  the  others 
diviaed  by  12,  as  the  mean  deviation,  when  the  plate  revolved 
Irom  west  to  east:  their  difference  was  the  mean  effect  of  the 
^rotation  in  contrary  directions.  This  I  call  the  Deviation  due  tQ 
Station;  and  to  distinguish  it  from  the  deviation  caused  simply 
by  the  position  of  the  iron,  I  call  this  last^the  Absolute  Devia- 
tion. When  the  change  in  the  deviation  from  one  point  of  the 
plate  to  another  was  not  so  considerable,  I  made  the  observa* 
tions  only  for  the  noints  0°,  90°,  180°,  270°  on  the  plate. 

'*  I  now  proceea  to  the  detail  of  the  experiments,  and  the 
conclusions  I  draw  from  them.  In  those  which  I  shall  first 
describe,  the  centre  of  the  plate  was  always  in  the  magnetic 
meridian ;  its  plane  was  perpendicular  to  the  meridian,  and  a 
tangent  to  the  sphere,  whose  centre  was  the  centre  of  the  needle ; 
and  the  plate  revolved,  as  in  all  other  cases,  in  its  own  plane : 
they  are  a  repetition  of  those  by  which  I  first  discovered  several 
of  the  facts  ihave  mentioned,  but  made  for  the  purpose  of  deter- 
mining more  precisely  the  deviation  caused  by  the  rotation.  In 
making  these,  the  instrument  was  adjusted  so  that  the  index  at^, 
fig.  1,  pointed  to  0°,  that  at  K  to  90  ,  and  those  at  0, 0'  to  zero.** 

Mr.  Christie  now  rives  a  table  of  observations,  the  results  of 
which  he  states  as  follows : 

**  From  these  observations  it  appears,  that  when  the  centre  of 
the  plate  was  in  the  pole  of  the  magnetic  sphere,  its  plane  being 
parallel  to  the  equator,  the  position  of  the  needle,  for  any  situa- 
tion of  the  several  points  of  the  plate,  was  the  same  whether  they 
were  brought  into  that  situation  by  the  plate  revolving  from 
eaU  through  south  to  west,  or  from  west  through  south  to  east ; 
that  is,  that  the  deviation  due  to  rotation  was  nothing : 

"That  the  deviation  due  to  rotation  increased  from  this  point 
towards  the  equator,  where  it  was  the  greatest : 

*'  And  that  the  horizontal  needle  was  affected  by  the  rotation 
of  the  plate,  not  according  to  the  situation  of  the  centre  of  the 
plate  as  regarded  the  poles  and  equator  of  the  horizontal  needle, 
out  as  regarded  the  poles  and  equator  of  an  imaginary  dipping 
needle  passing  through  the  centre  of  the  horizontal  needle. 

'^  This  last  18  not  so  evident,  from  the  circumstance  of  the 
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deviation  being  nothing  when  the  centre  of  the  plate  wad  in  tb9 
pole  of  the  dipping  needle,  and  a  maximum  when  in  the  equator, 
as  from  its  being  very  nearly  equal  at  equal  distances  oh  each 
side  of  the  pole,  and  also  of  the  equator ;  that  is,  at  very  unequal 
distances  from  the  axis  of  the  horizontal  needle ;  and  from  the 
deviations  at  equal  distances  from  the  axis  of  the  horizontal 
needle  being  very  unequal.  For  if  we  compare  the  deviation  duk 
to  rotation  m  lat.  70°  30'  S,  long,  90°,  with  that  in  lat.  70^  30'  S, 
long,  270°^  the  difference  is  only  1' ;  in  the  first  case,  the  centre 
of  the  plate  was  at  the  distance  of  90°  from  the  axis  of  the  hori- 
zontal needle^  and  its  plane  parallel  to  it; 'and  in  the  other  at  the 
distance  of  51°,  and  its  plane  making  an  angle  of  39°  with  thi^ 
axis.  Again,  in  the  four  corresponding  situations  of  lat.  19^  30^, 
the  mean  deviation  due  to  rotation  is  P  32^,  and  none  of  the 
deviations  differ  from  this  by  more  than  5^  although  in  two 
cases  the  centre  of  the  plate  was  in  the  axis  of  the  horizontal 
needle,  and  its  plane  perpendicular  to  it,  and  in  the  two  otherf 
the  centre  of  the  plate  was  at  the  distance  of  39°  from  this  axis, 
and  its  plane  maae  an  angle  of  51°  with  it.  The  mecm  of  the 
deviations  due  to  rotation  in  the  three*  corresponding  situations 
of  lat.  45°  is  49',  from  which  none  of  the  deviations  differ  by  3'^^ 
notwithstanding  the  difference  in  the  situations  of  the  centra 
and  plane  of  the  plate,  in  these  cases,  with  respect  to  the  axis 
of  the  horizontal  needle.  In  long.  90°  lat.  45°  S,  the  centre  of 
the  plate  was  64°  30'  above  the  horizontal  axis,  and  its  plane 
made  an  angle  of  25°  30'  with  it;  in  long.  90°  lat.  46°  If,  it 
made  an  angle  of  64°  30'  at  25°  30'  below  it ;  and  in  long.  270° 
lat.  45°  S,  it  was  in  a  position  above  it  similar  to  the  last.  Anj^ 
doubt,  however,  on  the  subject  will  be  removed,  if  we  compare 
the  deviation  in  lone.  90°  lat.  39°  N  with  that  in  long.  270°  lat.  0*; 
the  one  deviation  being  nearly  double  of  the  other.  altHoiiffh 
the  centre  of  the  plate  was  at  the  distance  of  19°  3Q' fr^m.lSe 
axis  of  the  horizontal  needle,  and  its  plane  ihadb  an  slt^le  of 
70°  30'  with  it  in  both  cases.  The  difference  is  eveii  more  strik- 
ing, if  we  compare  the  deviation  in  lat.  70°  30'  S,  long.  270^, 
with  that  in  lat.  31°  30'  S,  long.  90°,  the  centre  of  the  plate 
being  in  each  case  at  the  distance  of  51°  from  the  axis  or  the 
horizontal  needle,  and  its  plane  making  an  angle  of  39°  with  it. 
The  differences  which  we  have  noticed  in  the  deviations  observed 
at  the  same  distance  from  the  equator,  is  not  naore  than  I  haye 
found  to  arise  from  a  slight  change  in  the  adjustment  of  the 
centre  of  the  needle  to  the  centre  of  the  instrument,  the  plate 
remaining  in  the  same  position.  These  errors  of  adjustment  I 
found  it  almost  impossible  to  avoids  owing  probably  in  a  great 

'^  *  The  nature  of  the  instrument  would  not  admit  of  obserratioiis' being  made  rts 
near  to  the  north  pole  in  long.  S70o  m  lat.  45°,  ix  00  near  ai  lat.  70*  SC  on  the  other 
Hide  of  the  support  G  I." 
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tsMiXkrt  fO  tB6  ioiagfietic  centre  of  the  needle  foot  being  in  tb^ 
centre  of  suspension;  and  it  was  to  counteract  their  effects,  that 
I  ^neralljr  inade  observations  on  contraiy  sides  of  the  centre. 

^'With  respect  to  thb  direction  in  whicti  the  deviation  due  to 
ftfta^on  took  place^  it  appears,  that  the  rotation  of  the  plate 
lAw&ys  civilised  the  north  ehd  of  the  needle  to  tnove  in  the  same 
'direbtidn  a^  the  edge  of  the  plate  nearest  the  south  pole  of  the 
nu^etic  sphere ;  so  that  the  deviation  of  the  north  end  of  the 
neMle  was  in  the  direction  in  which  the  south  edge  of  the  plate 
mored^  and  that  of  the  south  end  of  the  needle  in  the  direction 
in  wlkiCh  tiie  north  edge  moved^  referring  the  edges  to  the  poles 
ofilieBph^r^.  * 

*' Having  asdertdntsd,  that  when  the  centre  of  the  plate  was 
in  the  pole,  and  its  plane  parallel  to  th^  equator,  the  deDiatioh 
iu€  t0'  rotation  waii  nothing;  atid  sdme  of  the  first  experiment^ 
%hich  I  hb.d  tnad^  havihg  indicated  that  this  was  also  the  cas^ 
wbeti  thd  Centre  of  the  plate  was  iti  the  secondary  to  the  equator 
ind  meridian,  ahd  its  plane,  as  before,  a  tangent  to  the  sphere, 
I  Widh^  to  ascertain  whether  such  were  really  the  fact/' 

Tire  experiments  made  accordingly,  the  results  of  ivhich  are 
^veh  in  another  table,  left  no  douot  in  Mr.  C.'s  inidd  on  th6 
8itb}e6t,  and  froin  them,  cotbbiiled  with  the  preceding,  *'w^ 
may  infet.  that  if  the  centre  of  the  plate  were  made  to  describe 
any  tiaralld  of  latitude,  the  deviation  due  to  rotation  would  be 
notmbg  when  the  longitude  ^as  0^  or  180^,  and  a  maximum 
^tt  3ie  londtdde  was  90°'  or  270*»,  which  is  precisely  the 
^etse  of  the  libsolute  deviations  that  would  be  produced  by  the 
phte  ddsctibing  the  parallel  of  fatitude. 

^  Hie  next  experiments  which  I  made  were  with  the  view  of 
d^Mining  whether  the  rotation  of  the  plate  would  produce  any 
deviiltion,  when  iter  plane  coincided  with  the  equator.  Fot  this 
jratfybM  an  axis  was  fl jf^d  perpefldicalarly  6ti  the  arm  of  the 
mirfUntnt  ii.  such  a  niatiner,  that  ^hen  the  plat0  revolved  oft 
it,  iti  i^lane  Was  parallel  to  the  limb. 

**  Ih  order  to  mak6  these  6bservations,  it  was  necessaiy  td 
adjust  tfie  whole  instrutneut  twice ;  since  the  deviations  for  th4 
btigkadea  90^  and  270^  could  not  be  observed  with  the  same 
adjustment  as  those  for  the  longitudes  0^  and  180^.  For  the 
long;itades  90^  and  270°,  the  axis  of  the  instri\ment  Was  hori« 
tontal,  and  pointed  ea&t  and  west,  and  th^  moveable  limb 
revolvid  on  tb^  axis  until  iti^  plane,  and  therefore  also 
that  of  the  iron  plate,  made  ail  angle  of  90°  30''  with  the 
horiton^  rising  towards  the  north ;  so  that  the  compass  being 
elevated  until  the  centre  of  the  needle  was  in  the  plane  of  the 
l^late,  the  plate  was  then  in  the  equator.  For  the  other  longi-^ 
tndifa;  the  axis  of  the  instrument  Was  inclined  to  the  horizon  ai 
an  atide  6f  19^  30^,  and  in  the  plane  of  tlie  meridian ;  and  the 
moveable  Iknb  adjttstisd  at  right  angles  to  the  fixed  one :  the 
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compc^ss  waa  then  elevated  to  coincide  with  the  plane 

plate. 

'^  In  these  experiments  the  distance  of  the  centre  of  th 
from  the  centre  of  the  needle  was  13*2  inches ;  but  as  ita 
was  only  4*26  inches  distant,  the  dififerences  between  the  i 
tions  corresponding  to  the  several  points  on  the  plate 
greatly  increased ;  and  therefore  to  obviate  any  inacciu 
that  might  arise^  from  the  points  not  being  brought  into  pre< 
the  same  situation  when  the  plate  revolved  in  the  opj 
directions,  I  increased  the  number  of  observations,,  mi 
twenty-four  for  each  position,  namely,  twelve  points  on  the  i 
as  I  have  before  described,  the  deviation  for  any  point  1 
observed  when  that  point  coincided  with  the  line  joinin| 
centre  of  the  plate  and  needle." 

The  observations  on  this  subject,  which  are  given  in  a 
table,  ''.show  very  clearly,  that  when  the  centre  of  the  p|6 
in  the  equator,  and  its  plane  also  coincides  with  the  plane  o 
equator,  the  deviation  due  to  rotation  is  always  nothing,  sino 
small  differences  to  be  observed  here  in  the  revolutions  in  o 
site  directions  are  only  such  as  may  justly  be  attributed  to  si 
errors  in  the  adjustments  of  the  centre  of  the  needle  or  oi 
plane  of  the  plate,  which  are  almost  unavoidable.  With  re] 
to  the  several  deviations  in  the  different  columns,  I  should  nc 
that  they  are  not  those  actually  observed,  but  derived  fromti 
by  subtracting  the  same  number  from  all  the  deviations  obse] 
in  two  corresponding  columns,  so  that  they  indicate  the  si 
difference  of  deviations  in  the  two  revolutions  as  those  acta 
observed,  and  therefore  give  the  same  deviation  due  to  rotat 
The  necessity  of  this  remiction  arose  from  the  circumstaiHM 
my  having  to  adjust  the  compass  to  the  proper  height,  so  i 
its  centre  might  be  in  the  plane  of  the  plate,  while  it  was  uo 
the  influence  of  the  partial  magnetism  of  particular  points  in 

Slate ;  and  having  done  this,  when  zero  of  the  compass  i 
rought  to  coincide  with  the  point  of  the  needle  it  was  : 
necessarily  in  the  magnetic  meridian,,  since  the  needle  i 
under  the  influence  of  this  partial  magnetism ;  and  as  I  wist 
the  deviations  to  be  those  from  the  meridian,  I  reduced  I 
observed  deviations  as  I  have  mentioned. 

''  Being  convinced  that  the  rotation  of  the  plate  in  the  pla 
of  the  equator  caused  no  deviation  of  the  needle,  I  proceeaed 
determine  the  effects  produced  by  its  rotation  in  other  plani 
In  the  first  set  of  observations  which  I  made,  the  centre  oft 
plate  was  in  the  meridian,  and  its  plane  perpendicular  to  ti 
plane  of  the  meridian  and  passing  through  the  centre  of  ti 
needle.  Before  however  making  these,  to  avoid  the  necessi 
of  moving  the  compass  as  in  the  last,  I  made  a  sUgbt  alteratic 
in  the  instrument.  Instead  of  having  the  axis  on  which  tl 
pl^te  revolved  perpendicular  to  the  arm,,  and  the  plate coosi 
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quenfljr  parallel  to  the  limb,  this  axis  was  inclined  in  such  a 
manner  that  the  plane  of  the  plate  passed  through  the  axis  of 
the  inntnnnent ;  so  that  the  axis  of  the  instrument  being  hori- 
xontid,  and  passing  through  the  centre  of  the  needle  perpendicu- 
larly to  the  meridian,  when  the  arm  of  the  instrument  was 
adjusted  to  zero  on  the  limb,  the  revolution  of  the  Umb  caused 
the  centre  of  the  plate  to  describe  the  magnetic  meridian^  and  at 
tHe  lame  time  the  plane  of  the  plate  always  passed  through  the 
isentre  of  the  needle.  The  distance  between  the  centre  of  the 
phte  and  that  of  the  needle  was,  as  in  the  last,  13*2  inches." 

"  From  these  observations  I  find,  directly  contrary  to  what 
took  place  when  the  plane  of  the  plate  was  a  tangent  to  the 
sphere,  that  the  demation  due  to  rotation  increases  from  the 
equator  to  the  pole,  where  it  is  a  maximum.  In  this  case,  how* 
ever,  as  in  the  other,  the  deviations  are  very  nearly  equal  at 
equal  distances  on  each  side  of  the  equator ;  so  that,  as  before, 
it  appears  that  the  horizontal  needle  was  affected  by  the  rotation 
of  tne  plate,  not  according  to  the  situation  of  the  centre  of  the 
plate  with  respect  to  the  poles  and  equator  of  the  horizontal 
needle^  but  with  respect  to  the  poles  and  equator  of  an  imaginary 
dipping  needle  passing  through  the  centre  of  the  horizontal 
needle. 

"  With  regard  to  the  direction  of  the  deviation  due  to  rotation^ 
it  appears,  that  when  the  centre  of  the  plate  had  north  latitude, 
the  north  end  of  the  needle  deviated  in  the  direction  of  the  motion 
of  tin  plate*8  inner  edge;  and  when  it  had  south  latitude^  the 
north  eivdf  deviated  in  a  contrary  direction  to  that  of  the  inner  edge 
of  the  plate,  and  therefore  the  south  f /id  deviated  in  the  direction^ 
of  the  tnneredge :  so  that  th£  end  of  the  needle  of'  the  same  name 
an  the  latitude^  always  deviated  in  the  direction  of  the  motion  of 
tjhe  plate's  inner  edge. 

^  Let  us  compare  this  with  the  inference  we  have  drawn  from 
the  observations,  viz.  that  when  the  centre  of  the  plate  is  in  the 
meridian,  and  its  plane  a  tangent  to  the  sphere,  the  north  end  of 
the  needle,  by  the  rotation  of  the  plate,  deviates  in  the  direction 
df  the  motion  of  the  sooth  edge,  and  the  south  end  in  the  direc- 
tion of  the  north  edge  of  the  plate ;  that  is,  either  end  of  the 
needle  deviates  in  a  direction  contrary  to  that  o^the  motion  of 
the  edge  of  the  plate  nearest  to  the  pole  of  the  sphere  of  the 
same  name  as  that  end.  Now,  if  from  the  position  which  the 
plate  had  in  the  last  experiments,  namely,  its  plane  passing 
through  the  centre  of  the  needle,  it  be  conceived  to  revolve 
about  its  diameter,  which  is  perpendicular  to  the  plane  of  the 
meridian,  until  its  plane  be  a  tangent  to  the  sphere,  the  direc- 
tion of  the  revolution  about  this  diameter  being  of  the  inner 
edge  towards  the  pole  of  the  same  name  as  the  latitude  of  the 
plate's  centre,  the  inner  edge  will  become  the  edge  of  the  same 
name  us  the  end  of  the  needle,  which,  in  its  fir&t  ^^^\\\<c^\x^ 
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according  to  our  inference  from  the  last  observgtioQS^^^^viat^ 
in  the  direction  of  its  rotation ;  but  according  to  th^  inference 
drawn  from  the  first  series  of  observations,  the  endof  t^e  PQ^f 
of  the  same  name  as  this  edge,  wiU,  in  ^he  n^w  position,  deviate 
in  a  direction  contrary  to  that  of  its  rotation ;  so  that  the  f  Qtar 
tion  of  the  plate  bting  in  the  same  direction  in  both  pp^itioi)|S, 
the  deviations  by  rotation  will  be  in  contrary  dir^ctipnp  ig 
the  two  cases :  and  consequently,  between  the  two  positjpi^f 
the  plane  of  the  plate  must  nave  passed  through  one  in  wbic^  VX^ 
rotation  would  produce  no  deviation.  If  we  conceive  the  ptotd 
to  come  into  the  position  of  the  tangent-plane  by  reyolving 
about  its  diameter  in  the  opposite  direction,  that  is,  by  th^  ionqr 
edge  moving  towards  the  pole  of  a  contrary  naipe  to  the  lafitij^jei 
the  inner  e<&e  will  become  the  edee  of  the  contrary  nup^  to 
the  end  of  the  needle,  which  in  the  first  position  deviate4  ia  tl)^ 
direction  of  its  rotation ;  and  therefore  that  end  of  the  n^fidle 
will  still  continue  to  deviate  in  the  same  direction;  that  is,  th§ 
direction  of  the  rotation  being  the  same  in  the  two  posiUona, 
the  deviation  by  rotation  will  be  in  the  same  direction  in  hoih 
cases  ;  and  consequently  between  the  two  positions,  either  there 
is  no  position  of  the  plane  of  the  plate  ip  which  t|ie  rotfition  will 
produce  no  deviation,  or  there  are  two^  or  some  even  number  of 
such  positions. 

''  I  have  not  been  able  to  determine  in  all  cases  experifn^ntr 
ally,  the  situation  of  the  plane  in  which  the  deviatton  due  ta 
rotation  vanishes,  or  whether  there  may  be  more  than  one  j^me 
in  which  this  takes  place  ;  but  all  the  observations  which  Lbaye 
made  confirm  me  in  the  opinion  which  I  formed  on  conipfMring 
the  preceding  results,  that  when  the  centre  of  the  plate  is  in  ^e 
mendian,  there  is  only  one  plane  between  the  tangent-plane  wd 
the  plane  passing  through  tne  centre  of  the  needle  in  which  the 
deviation  due  to  rotation  vanishes,  and  that  that  plane  is  parallel 
to  the  equator. 

''  Another  conclusion  which  we  may  draw  from  these  experi- 
ments compared  with  those  above  referred  to,  is  this,  that  when 
the  centre  of  the  plate  is  in  the  meridian,  and  its  plane  perpen- 
dicular both  to  the  meridian  and  equator,  then,  supj^osing  the 
plate  alwajrs  to  revolve  in  the  same  direction,  the  deviatioi^  will 
always  be  in  one  direction,  in  whatever  point  of  the  iperidian 
the  centre  of  the  plate  may  be. 

**  As  I  had  already  found,  that  when  the  centre  of  the  phte 
was  in  the  secondary  to  the  equator  and  meridian,  and  itfk  plane 
a  tangent  to  the  sphere,  the  rotation  caused  no  deviation  of  the 
horizontal  needle  :  it  appeared  to  me  that  there  ought  to  be  no 
deviation  due  to  rotation  when  the  plane  of  the  plate  was  in  any 
other  plane  perpendicular  to  this  secondary.  To  ascertain  bow 
far  my  views  were  correct,  or  otherwise,  I  adjusted  the  plate  On 
the  arm^  the  same  as  in  the  last  experiments^  and  the  instnunent 


"'  V^.to.4%ii(mi;cia  lAaaapifl^  of  f^°  ^Of.  %  pentre  ^a?  plan^^ 
f?,pl?VR^WB*  during,  the  feirpI^itiopL  pit  tJiQ  limb,  ^Ijvayii  in 
\e  position  I  required.    The  distance  between  the  centres  oc 
the  ^e^e  Md-T^  y^^f;  ^  befqr^i  13*2  inc^^" 

•y  Althoog)^  toe  iei)i(i^tijom  dut  to  rotation  in  these  ot^s^rva^poA 
f\i^  4ia9om^.^^s  greater  tfutn  ic^ght  perhaps  on  a  fir^i  view  be 
^jipepted,  if  ifi  the  position  in.Wbich  X  have  supposed,  the  plat^, 
1^  .jTQtaliaa  would  really  produce  no  devjiajtion^  yet  ithe  qiffer- 
filf}e«  are  not  in  any  case  more 'thau  ms^y^  I  consider,  be  fairly 
attributed  U>  ^rrprs  in  the  .actjustments^  Tjliat  ^e  deviatioqsj^ 
wpea  ik^  {^ate  revolved  from  south  to  north,  had  9i  tendency 
wi/t  ^eoera%  to  be  greater  than  i^ben  it  revolFed  iu  a  contrary 
^^tton,  ad  IS  evident  by  refecriAg^  to.  the  Table*  appears  at  first 
itVpora  ifpfavourableto  my  opinion  th^.  the  magnitude  of 
di^erenpe,;  but  on  further  cpnsiderati69,  I  think  that  this 
will  be.  alio  wed  rather  to  point  out  the  source  of  the  errqrs  ia 
the  xes4ltS|^  than  the  incorrectness  of  my  views,  and  that  th^se 
^ofs  ^^e  from  .the  plan^  of  the  plate  not  being  in  those  casea 
peim^4i<^ular  to  the  plane  of  the  secondary  to  the  equator  aud 
9iei«diau.  The  proximity  pf  the  edge  of  the  iron  to  ,tne  epds  of 
^e  aei^dh^  vai:ying  from  5*16  inches  to  4*27  inches  at  the  south 
tfidt  and. from  5*16  inches  to  ^*92  inches  at  the  aorth  end,  I 
90i^iiiered  to  be  another  source  of  error ;  the  inequalities  ari^iug 
fff^  tbe  effects  of  particular  points  near  the  edges  of  the  iron 
ojDL.lJ^e  enda  of  the  needle  bemg  the  more . sensible  when  the 
oiataacea  are  small.  All  my  observations  were  made  as  near  to 
tjhe.  centre  of  the  needle  as  the  instrument  would  admit,,  in  order 
^^the  effects  of  the  rotation,  since  they  were  in  many  cases 
utremely  small^  might  be  the  more  sensible  \  and  by  this  means 
1  discovered  the  nature  of  the  effects  produced  on  the  needle  by 
the  EOtationof.the  plate  >  but  I  am  fully  convinced,  that  for  the 
poipoae  of  companpg  the  results  of  observation  with  theconclu- 
sicma  from  theory,  it  is  always  desirable,  that  the  observations  ^ 
sboudd  be  made  when  the  iron  is  at  such  a  distance  from  the 
cei^tre  of  the  needle,  that  the  effects  of  particular  {>oints,near  its 
edget,  on  the  ends  of  the  needle,  are  nearly  insensible.  Taking 
thesfs  piroumstauces  into  consideration,  I  was  quite  satisfied 
from  tbese  experiments,  that,  if  the  centre  of  the  plate  be  iu  the 
seooiidary  to  the  equator  and  meridian,  and  its  plane  perpendi- 
^ar  to  the  plane  of  that  circle,  the  rotation  of  the  plate  will 
]iroduce  no  effect  on  the  absolute  deviations  caused  by  the 
mass. 

.  '^  la  Older  to  determine  what  effects  would  be  produced  by  the 
rotation  <3(f  |he  plate  wbei^  its  centre  was  in  the  secondary  to  the 
equator  and  meridian,  and  its  plane  in  the  plane  of  this  circle, 
the  iaetryment  was  adjusted  as  in  fig.  1,  the  index  at  ^  pointing 
to  70^  3CK;  the  limb  S  JSlf  ijnras  then  placed  at  right  angles  to 
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S  Q  V,  and  the  arm  A  B  attached  to  it  with  the  iron  plate  on 
tiie  axis ;  and  that  the  centre  of  the  needle  might  be  in  tne  plane 
of  the  plate,  the  compass  box  was  moved  in  the  direction  of 
themendian. 

''  Some  of  my  first  observations  were  made  with  the  centre  of 
the  plate  in  the  equator,  and  I  immediately  found,  that  the 
deviation  due  to  rotation,  instead  of  being  0,  as  in  the  cases  when 
the  plate  revolved  in  the  planes  at  right  angles  to  its  present 
position,  was  here  considerable ;  and  also  that,  that  of  the  south 
end  of  the  needle  was  in  the  direction  of  the  upper,  or  south 
edge  of  the  plate,  contrarv  to  what  had  been  observed  in  the 
same  plane  at  the  pole.  This  indicated  that  there  must  be,  at 
least,  one  point  in  this  circle  on  each  side  of  the  pole,  where 
the  deviation  due  to  rotation  was  0;  and  to  determine  nearly  the 
latitude  of  this  point,  I  made  observations  at  every  10^  or  lati- 
tude on  each  side  of  the  south  pole.  Before,  however,  giving 
these  observations,  it  is  necessary  that  I  should  state  the  kina 
of  reliance  I  place  on  them  as  forming  a  complete  set.  In  order 
to  make  the  observations  near  the  pole,  it  was  necessary  to 
adjust  the  instrument  with  the  axis  horizontal  and  pointing 
east  and  west,  and  after  having  made  the  complete  set,  I 
suspected  that  in  the  change  from  the  one  adjustment  to 
the  other,  the  centre  of  the  plate  had  been  nearer  to  that 
of  the  needle  in  making  the  observations  near  the  equa- 
tor, than  those  near  the  pole  ;  and  that  consequently,  the  demo* 
tions  due  to  rotation  in  the  former  case,  were  proportionally  too 
great.  I  was  confirmed  in  this  suspicion  on  comparing  these 
observations  with  those  which  I  had,  in  the  first  instance,  made 
in  lat.  0^  and  in  lat.  90^ ;  and  still  further  on  comparing  them 
with  others,  which  I  subsequently  made  at  the  several  distances 
15,  17,  19,  20  inches;  in  the  corresponding  situations.  For 
example,  in  my  first  obseiTations,  the  deviations  due  to  rotation 
in  lat.  0^  long.  0°,  and  in  lat.  0°  long.  180^  were  8^'  KK,  and 
3^  14',  giving  a  mean  3°  12'  in  lat.  0;  and  in  lat  90  S,  V  31'; 
when  the  centres  of  the  plate  and  needle  had  been  carefully 
adjusted  to  the  same  distance  13*2  inches,  in  the  two  cases; 
whereas  the  corresponding  deviations  in  the  table  are  3^43' and 
1°  29l';  and,  by  subsequent  observations,  I  found  the  sum  of 
the  deviations  at  the  distances  15,  17,  19,  and  20  inches  to  be 
in  these  two  cases,  7°  20^  and  3°  32',  to  which  3^  12'  and  1^  31' 
are  very  nearly  proportional.  These  differences  however  do 
not  in  the  least  affect  the  conclusions  which  I  at  the  time 
drew  from  this  set  of  observations." 

*^  It  appears,  from  these  observations,  that  when  the  plate 
revolves  in  the  plane  of  a  secondary  to  the  equator  and  meri- 
dian, 

^*  1st  The  deviation  due  to  rotation  is  a  maximum  when  the 
centre  of  the  plate  is  in  the  equator. 
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^  9d.  ft  decvG^es  n  the  plate  approatihes  tbe  pole,  and  is  0 
between  the  latitudes  60^  and  60^,  apparently  very  neariy  at  55^; 
and  finom  thi9  point  it  increases  tiH  it  attains  a  maximunr  in  a 
contrary  direction  at  the  pole.    * 

^*  3d.  At  the  south  pole  and  on  each  side  down  to  the  latitiide 
66^9  the  deviation  of  tne  south  end  of  the  needle  due  to  rotation 
is  in  the  direction  of  the  north  or  lower  edge  of  the  plate ;  or/ 
from  the  9outh  pole  down  to  the  latitude  66^,  the  south  end  p£ 
the  needle  moves  towards  the  plate^  when  the  inner  edge  of  the 
plate  moves  from  the  south  pole^  and  from  the  plate  wheQ  t^e 
fifiter  edge  mores  towards  the  south  pole. 

^4th.  From  the  equator  towards  either  pole  as  far  nearly  as 
the  latitude  66^,  the  south  end  of  the  needle  moves  in  the  direc«p 
tion  of  the  south  edge  of  the  plat« ;  that  is,  it  moves  towards  the 
plate  when  the  inner  edge  ot  the  plate  moves  towards  the  south 
pole,  load  from  the.  plate,  when  that  edge  moves  yrom  the  south' 
pole;  also  the  north  end  of  the  needle  moves  towards  the  plate^' 
when  the  inmr  edge  moves  towards  the  north  pole,  and  from  the 
ph^,  when  that  edgemoves^rom  the  north  pcue.  Consequently 
towardtf  whichever  pole  the  itmer  edge  moves,  the  corresponding 
end  of  thiB'' needle  will  move  towards  the  plate  from  the  equator 
to  the  latftnde  of  £5^  nearly,  and  the  contrary  will  take .  place 
from  the  latitude  66^  to  the  pole. 

^  The  observations  which  I  made  with  the  plate  on  the  north* 
side  of  liie  equator,  though  not  so  multiplied  as  those  on  the 
aonth,  were  sufficient  to  show,  that  the  deviations  due  to  rota- 
tion observed  the  same  laws  on  that  side  of  the  equator  as  I  h&d 
noticed  on  the  south  side. 

'^  The  deviation  due  to  t^e  rotation  of  the  plate^  when  its  centra 
is  in  the  secondary  to  the  equator  and  meridianj^  having  a  pecu-' 
liar  character,  namely,  two  greater  maxima  when  the  centre  is* 
in  the  eqnator,  two  less  maxima,  in  a  contrary  direction,  when 
the  centre  is  in  either  pole,  and  four  points  where  it  vanishes,  I 
eonsider  to  be  particularly  well  adapted  for  forming  an  estiqiate 
of  tbe-eorreotness  of  any  theory  which  may  be  adopted  for  the 
explanation  of  the  pheenomena  m  general ;  since  the  theory  must 
be  perfectly  compatible  with  these  peculiarities,  before  it  can  be 
applied  to  the  explanation  of  the  less  marked  pheenomena. 

*'  As  it  appeared  from  these  observations,  that  the  point 
where  the  deviation  due  to  rotation  vanishes,  is  not  far  from  lat. 
66°,  the  complement  of  which,  36^,  is  nearly  half  the  angle  of 
the  dip,  I  wished  to  ascertain  whether  the  deviation  were  really 
0  in  latitude  64^  46',  which  I  considered  to  be  correctly  the 
complement  of  half  the  dip  70^  30',  although  I  could  not  see 
how  the  angle  which  the  plane  makes  with  the  horizon  could 
have  an  innuence  on  an  angle  in  the  plane  itself.  Subsequent 
observationa  showed,  that  in  this  instance  the  deviation  due  to 
rota^oa  vanisbes,  ot  nearly  so,  whe^  the  polar  distance  of  the 


49  Mr.  Christie  4m  tie  Ma(pififi$m  ^  Jran,  Sfc.      [^](^T| 

ffivtf^  of  tb^  pUte  19  ^qml  to  hdf  the  Apg]^  viribicli-^bt  cKigpiog 
Medle  ofakes  with  the  horizao.  Wh«thej  this  QoiDoid«^9d  in 
l^ur^Iy^  accidental,  or  U  a  ^eeessary  consequence  of  thf  mffmip 
in  which  the  effect  is  produced,  must  remain  doubtfu),  until  ilj 
^1^  be  shown  bow  the  action  takes  place ,  it,  bowevi^;  ,M  oie 
ifi  ascertain  precisely  the  poiiit  at  which  th^  deyiatip^.  due  to 
rptatign  vanishes/' 

*  Generdt  Law  of  (he  Deviation  due  to  Rotation  deduced fr6jn 
'  the  Experiments, 

^^  Rayihg  now  ascertained  the  nature  of  the  efiects  pfodMced 
cm  the  horizontal  needle  by  the  rotatipn  of  the  tulate  in  different 
plaae^y  t  endeavoured  to  discover  some  general  law»  according 
tp  wnich  the  direction  of  the  deviation  depended  on  th^  direct 
^on  of  the  rotation  of  the  plate ;  eo  that  the  sitoation  of  li^a 
centre  of  the  plate,  the^  plane  in  which  it  revolved^  e^  the 
direction  of  rotation  beinj^  given,  we  might  point  out  imme-* 
^iately  the  direction  in  which  the  deviation  would  take  pl^ce,    , 

*^  On  comparing  together  all  the'  facts  which  I  have  aetailed^ 
I  found  that  this  might  l>e  effected  in  the  following  mawec*    I 
tt^hx  the  deviations  of  the  bori^ntU  needle  to  the  d^viation^  of 
magnetic  particles  in  the  direction  of  the  dip,  or  to  4hoBe  0^  % 
dipping  needle  passing  through  its  centre ;  so  that»  in  whatever 
direction  this  imaginary  dipping  needle  .would  deviate  by  the 
action  of  the  iron,  the  horizontal  needle  would  deviate  i^  si^cb  s^ 
manner  as  to  be  in  the  same  vertical  plane  with  it :  thu9»  wb^n. 
tbe  nprth  end  of  the  horizontal  needle  deviates  towards  the  w^et> 
and  consequently  the  south  end  towar4s  the  east> .  I  consider 
that  it  has  obeyed  the  deviation  of  the  axis  of  the  imaginary 
dipping  needle,  whose  northerly  extremity  has  deviated  toward 
the  west  and  its  southern  towards  the  east;  so  that  the  wes|;era 
side  of  the  equator  of  this  dipping  needle  ha^  deviated  towaxda 
the  south  pole  of  tbe  sphere,  and  its  eastern  si({^  towards  the 
north  pole.    It  would  follow  from  this,  that  if  the  portb  and 
south  sides  of  the  equator  of  the  dipping  needle  (referring  to 
these  points  in  the  horizon)  deviated  towards,  the  poles«  no  cor- 
responding deviation  would    be   observed  in  the    horizontal 
needle ;  the  effect,  in  this  case,,  taking  place  in  the  meridian, 
would  only  be  observable  in  the  angle  which  Uie  dipping  needle 
made  with  the  horizon.    As  it  is  not  my  intention  at  present  to 
advance. any  hypothesis  on  the  subject,  I  wish  this  to  be  oonei- 
dered  only  as  a  method  of  connecting  all  the  photnome^La  under 
one  general  view.    Assuming  it  then  for  this  purpose,,  it  will  be 
found  that  the  deviations  of  the  horizontal  needle  due  to  rotation 
sjre  always  such  as  would  be  produced  Infthe  fides  of  the  e^^mt^r 
ythis  inmiginafy  dipping  needle  deviating  in  directions  jcontr^i^ 
to  the  direclums  in  which  the  edges  oj  fh^  plate  nuyoe,  ih^  #4g^  of 
die  plate  jieareet  to  either  edge  of  the  f^ufttec  fiCftd^cwg  t|i^ 
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{^W  }^  i  A^  U^  ?#  ^i:^#4#rf^d  moce  «?id»«Lliy  t^«i;  iA 

instance. 

^  /'.  Wl^^l^  ;t)^e  Cf^pti^^  .<^  #^>  pla^  is  in  ^e  mmiimi  wA  its 

cif  i)ie  ip^^p^ry  dipping  nt^dle,  MQprdipg  tp  th^  above.. lt^w» 
il^i]).  4^v|ftte  m  ti^  4ii'^tion  ^qtr^fy  ^o  tbaX  of  Uaio  i«0|io&  id  tht 
^9«^i^e|rn  «4gp  qf  j(ba  pl^e^  w4  Qoqf f qu^ptly  tlia  nofltlKim  fOrtHM 
m^  ^  ttfa  fxif  :^iU,  cUyiiijL^  U  a  cmt^iy  dii^oUQn  totliat  of 
ij^.  ipptipn  9f  U^pIhIq'?  RQrtbarM  ^dg^j.or  it,wiUid«]mlii  ia  Iha 
d^p^^o  inwAJi^  ^1^  ^QuU^afO/ .(dg^  of  tho.  plate- »pmi* 
Q^^  ti^e  t^zq^fia)  0^941^  Ql^yiog^  tha  deyiatiooa  of  tbis/<tipv 
Tgugf  we^pr  ^  d^iqfttions  of  its  porth  end  4«e  to  tbs.  jrot^tioil 
ot^.pliit9..wil\  be  in  tka  dir^ctipa  in  wbioh  -  tb^.flouth  adgft  tf 

first  deuited/'  ETW.B*.: 


•       ■  ■ 


AMhfsis.  of  Acorns.  .      '      * 

(To  the  Editors  9f  the  Annals  qf  Pl^ilos^ffnif.) 

gentHemsn, ' 

I  BEG  to  inclose  the  notes  made  of  some  experiments  to 
ascertain  the  (;oniponent  parts  of  the  acorn'.  Although  the 
analysis  is  not  coinplete/ and  Ihave  since  found  no  leisure  to 
supply  what  is  wanting  in  it ;  yet  it  seems  to  contain  some  facts 
on  the  subject  that  I  am  not  aware  can  elsewhere  be  found ;  and 
fof  l^t  ifjison  ym^^yi  p^iij^ps^  think  the  inclosed  paAsr  enti« 
ded  to  ja  placft  mypur  pag^s.  Youra^  &Q4  W*  B^ . 

[We  omldwish  that  the  experiments  of  our  correspondent 
bad  been  more  complete,  as  wa  a(e  not  fond  of  admitting  frag* 
ments  intp  the  Annak  y^  Philosophy .  We  publish  bis  commu- 
nication,  however^  in  the  hope  that  he  will  pursue  the  subject  to 
a  satisfactory  cQnclusioa.7T-£d] ... 

i.^iqpflr.  Li-03fiOrgraiiiB  of  aftotns  wave  trilttrated  \n%  marbi6 
mrit^  lyMi  itatai*  Kdoiofst  2|>  pibis),  and  passed  «)»ough  a  fla» 
\iitk$mn ;« nsbat  raiMined  on  As  siere^  prassed  and  dried  at « 
l|«aArOf  aboM  13Q?.  lot  thsee  hoarse  waa  a  light-brownnatldP^B) 

aMghmg63'8mu^8» 
(A.)  What  passed  through  tho  sieve  deposited  a  whit6  wtiU 
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mcMt/ irtiicby  after  tdaivliiig  twelire  1i(mfg,-ifiis  separated '%; 

E oaring  off  the  attpernatant  Ikiuid^  attd  after  bbing  dried  fty^ 
oura  at  about  lQ(r,  weighed  71  gre;  It- wae  '^geeted  io  dilate 
inliiettoid,  and  was  dissolved  in  tara days;  from  Ais  it  was  jpre^ 
cipitated  by  alcohol. 

<B.)  The  63  grains  of  diy  matter  were  macerated  in  cold 
water  two  days,  and  the  water  (C)  being  poared  off,  was  driedi 
and  alcohol  of  commerce  added  to  it,  bat  no  part  was  dissoliredj; 
althoagh  the  colour  of  it  became  deMer^  and  it  obtained  a  more 
ftiabte  and  harBh  texture.  The  alcohol  beiii^  poured  off,  oitrte 
acid  wis  added)  and  a  partial  solution  took  place ;  for  at  the  end 
of  twantyniix  days,  I  found  one-third  of  it  dtssohed.  The  soln* 
tionwas  decanted  off,  and  evaporated  to  dryness;  Ae  residing 
was' very  soluble  in  water,  and  of  a  wax-yellow.  With  thissohji^^ 
tion,  muriate  of  lime  gave  no  precipitate ;  muriate  of  tin,  nitrate 
.of  silver,  acetate  of  lead,  gav^  each  a  copious  white  precipitate. 

iC.)  This  water  did  not  seem  to  have  taken  up  any  pait  of 
the  63  grs. 

(D.)  The  water  that  passed  through  the  hair  sieve  was  evapo- 
rated to  two  ounces,  and  gluten  coagulated  in  flakes,  which, 
separated  by  the  filter  and  dried,  weighed  25  grs.  Isinglass 
then  precipitated  about  10  grs«  jof  tannin,  the  remaining  part 
was  owing  to  an  accident  unexamined.  " 
The  composition,  thereforcj  appeiurs  to  be, 

Gnuni. 

Starch 71 

Insoluble  matter  •  • ^  •  • .    63 

Gluten.... 25 

//  Tannin , 10 

Extract,  8cQ..and  loss • 181    .      ' 

350 

•   Exper.  2.  Analyih  of  the  Asbe^  of  Burnt  Acorns. — ^The  shells, 
or  external  coats  (not  the  cups,  or  calyces),  were  taken  off. 


The  shelled  acorns  weighed 1500 

The  shells,  or  coats 360 

« 

Total 1860 

(A.  1.)  The  shelled  acorns  were  placed  in  a  brown  earthen- 
ware cup,  uncovered  at  the  top,  and  continued  at  a  red  heat  ibi 
five  hpqrs,  until  burnt  to  ashes,  which  weighed,  while  hot,  26 era 
yp^n  tiiese  ashes,  three  ounces  of  water  weie  poured,  aad  aJAei 
sometime  filteredi  the  insoluble  mattoconthe  niter  (A.2;»}  beui| 
dried,  weighed  five  grains.    The  solution  (A.  1.)  turned  tumaenk 


• 


Thp  wlytion  was  e^omled  to  di]WM8^  gaye  a  brown  deli* 
^eaceu  naiasa*  to  which  alcohol  was  added.  The  alcoholiQ 
solution  evaporated  to  dryness  weighed  1*1  gr.  and  appeared  by 
dissolving  in  water,  and  adding  nitrate  of  silver,  to  be  composed 
of  *4  muriate  of  magnesia  and  *7  potash.  The  portion  insoluble 
in  alcohol  was  saturated  with  duute  nitric  acid  with  efferves* 
cence,  and  evaporated  to  dryness.  It  weighed  20  grains,  and 
burnt  like  nitre ;.  ^00  gr^.  of  water  were  added,  which  dissolved 
the  whole,  except  *6  gr.  which  was  sulphate  of  lime.  This  solu- 
tion gave  no  pr^ipitate  with  nitrate  of  silver,  or  oxalic  acid ; 
carbonate  of  potash  showed  a  very  slight  cloud.  It  appeared  to 
be  nitrate  of  potash  as  19*5  grs.  which  contain  9*17  of  potash. 

Consequently  the  soluble  part  (A.  1.)  contains 

Oniiis. 

Carbonate  of  potash.  • 8*8 

Potash 5-3 

Sulphate  of  lime 0*5 

Muriate  of  magnesia.  •  • 0*4 

IfrO 

(A.  2.)  The  insoluble  part  bein^  digested,  in  dilate  muriatic 
acid  was  dissolved,  except  *5  gr.  sflex,  with  a  trace  of  alumine. 
From  the  muriatic  solution  was  precipitated  the  iron  by  moans 
of  prussiate  of  potash,  which  gave  a  precipitate  of  prussiate  of 
iron  of  '2  ^r.  s  '1  er«  carbonate  of  iron  ;  afler  adding  a  drop  or 
two  of  muriatic  acia  to  the  filtered  solution,  carbonate  of  potash 
was  added  in  excess,  which  precipitated  6  grains  of  carbonate  of 
lime  8*»  3*4  lime,  and  on  boiling  gave  a  mrther  precipitate  of 
*6  sr.  of  carbonate  of  magnesia. 

Hence  the  part  insoluble  in  water  consists  of 

Onins. 

Silex 0*5 

Iron 0*1 

Lime . . .  • 3*4 

Magnesia 0-5 

Loss  •  • .  •  • • 0*5 

Alumine • Trace 

The  360  grains  of  acorn  shells  beins  exposed  to  a  red  heat 
for  two  hours,  were  reduced  to  ashes,  which  weighed  4*5  grs. 

(B*)  The  ashes  were  digested  in  three  drams  of  water  and 
filtered,  the  insoluble  part  weighed  2*75  grs.  (B.  2.) 

(B.  1.)^  To  the  solution  was  added  nitrate  of  silver  as  long  as 
anv  precipitate  fell*  The  precipitate  filtered  and  dried  weighed 
ibi&grs.  Dilute  nitric  acid  dissolved  1-25  gr.  of  it,  leaving 
1  gr,  inuriate  of  silver,  the  otherpart  being  the  carbonate.  The 
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ntniliiittig  Mlution  eMpdrated  to  dryness^  left  It  iodMltt  fieiMlitam 
of  2*36  grs.  carbointtte  of  potash.  With  a  trace  of  vM^gi^i!. 
1  moriate  of  silver  =s  -18muriati(^  acid  =s  *3  mtiriate  c)f  ma|^4H' 
sia.  1*25  carbonate  of  silver  =  *2  carboilio  ietcid  :st-  rSSttfhi^ 
nate  of  potash. 
Hence  we  have  the  soluble  part  composed  of 

Carbonate  of  potash •  • « •  •  •  •  ^  •  •  •  *63 

Potash -82 

Muriate  of  magnesia.  • • *30 


/  :  I 


1j75 


•  a  I 


(B.  2.)  Th9  insoluble  matter  was  dissolved  in  dilute  muriatic 
acid.  The  residuum  weighed  *125.  Into  the  solution  was 
poured  prussiate  of  potash/  which  gave  a  precipitate  of  about  *05 
gr. ;  carbonate' of  potash  was  then  added  in  i^xce^s^  which  gave 
a  precipitate  6t  3*85  grs.  aild  after  boiling  a  furdier  precipitate 
of '6  gr. 

Hence  the  composition  of  the  insoluble  matter  is, 

SUex *.....    '125  '    ■ 

Iron •    •026  ...  '■-• 

lime  •  •  • * 4 «  2'0  i       i 

Magnesia ..••••*    '6  .'  ;> 


2-75 


\.  J 


Exper.  S.  Aualysis  of  Acorns. — 5000  grains  of  peeled  acpriui 
were  pounded  in  a  mortar  tolerably  fihe^  and  in  tuis  state  .fli^ 
stood  two  or  three  days.  The  colour  of  the  mass  darke^dt /p<l 
became  a  deep-brown.  They  were  triturated*  repeateSiy  m  a 
marble  mortar  with  water,  and  thrown  on  a  seivet  upon  which 
they  were  well  washed  with  water  until  it  came  off  colourless : 
13  pints  of  water  (E)  were  employed.  It  was  of  a. pale  leather- 
brown,  and  deposited  starch  (F).  It  did  not  change  the  colour 
of  turmeric  or  litmus  papers,  or  of  turmeric  reddened  with  an 
alkali.  The  insoluble  matter  (G)  still  remained  of  a  chocolate 
colour,  and  had  a  chaffy  appearance ;  three  pints  of  cold  water 
(H)  were  added  to  it,  and  put  in  the  oven  all  night  at  a  heat  of 
about  180"^.  The  water  had  acquired  a  deep-brown  cqlpur 
owin^  to  the  extract  it  had  dissolved.  It  was  poured  off  in  the 
mormng,  having  stood  about  10  hours.  The  matter  (O)  had 
then  a  pale  leather  colour,  which  soon  became  darker  on  expo- 
sure to  the  air ;  two  pints  more  water  (I)  were  then  added  to  itj 
and  it  was  again  placed  in  the  oven  for  four  hours.  This  water 
having  dissolved  another  portion  of  the  extract  Was  poured  o^ 
and  two  pints  more  (J)  added,  which,  having  stood  in  the  ovea 
several  hours,  was,  in  like  maimer,  poured  off>  and  two  nkore 


pints  added,  Heated,  and  poured  off.    These  several  portions  of 
water  were  then  poured  togeth^n        ' 
The  insoluble  matter  (G)  was  then  dried  at  a  moderate  heat, 

A  feff  grcSffios  off  t^sinsolable  matter  (G)  being*^  put  into  a 
solution  of  carbonate,  of  potash,  which,  after  digesting  awhile  at 
a  moderate  heat,  dissolved  nearly  the  one-half  of  it. 

TBf  s«krti6n  of  eMract  (H,  I,  J,)  was  tested  with  thfe  following  , 

"Nithtte  df  silver,  a  copious  deep-ri^ddish  browh  precipitate, 
r^dissolv^d  in  dihite  nitric  acid,  leaving  a  residue. 

Oxalfc  acid,  no  change. 

This  solutidil  biding  evap'oifat^d  to  drynesis  left  a  deep^brbW^ 
iilAtter  (K),  ^eighiAg  180  grs.  being  extractive.  60  girs.  of  it 
wiiteput  intd  about' an  ounce  of  alcohol  of  commerce  to  di|est 
at  a  heat  of  about  45^  or  50^  for  seven  days^  when  it  had  lost 
9grsi'of  ilid  iHf eight,  which  were  taken  up  by  the  alcohol.  The 
doobol  was  evaporated,  and  the  residuum,  a  dark«browtt  matt<^^, 
tppear^te  be  a  part  of  (K)  altered ;  for  v^hen  redissolvefd  i§. 
water,  it  gave  with 

Nitrate  of  silyer,  a  precipitate  in  white  flakes. 

Carbdnate  of  potash,  a  brown  precipitate. 

Sulphuric,  nitric,  and  muriatic  acid,  no  change. 

Prussia:te  of  potash,  no  change. 

(is.)  The  soluble  matter  (E)  was  pour6d  off  the.  starch  (Fj, 
wllich  was  .washed  with  water,  and  the  washings  added  to  (£) 
aiUr  the  ^ta^rch  bad  subsided. 

The  starch  (Vy  was  thrown  upon  a  filter,  and  then  dried^  at  a 
moderate  heat,  when  it  weighed  910  grains. 

The  ^tWr  ^)  was  partly  evaporated,  and  theh  filtered^  It 
gave' a  smidl  resemUing  mushrooms,  and  an  oily  matter  floated 
eu-tiic  tq^  of  fi-bmwn  ooldw*  What  wad  left  dn  the  flker  (S) 
was  of  a  glutinous  nature,  brown,  and  weighed, '^6n  drto#, 
145  grs.  The  water,  was  again  evaporated,  until  it  was  reduced 
to  abou£  12  ounces,  when  a  further  precipitate  was  formed, 
which  was  separated  bytiie  filter^  and  weighed  17  gn*  (M>>  .  It 
was  theu  ^vafNOriited  to  dryness^  and  the  residuum  weifiibed 
807  gci.  -  ^. 

A  porti^i^  of  this  when  redissolved  in  water  gave  a  white  pf#^ 
cipitate  with  muriate  of  tin,  acetate  of  lead,  and  nitrate  of  silver. 
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Articlb  IX. 

On  the  Use  of  continued  Fractions  with  unrestricted  Nam 
in  Summation  of  Series.    By  W.  G«  Horaeirt  Esq. 

iCondkdedfrom  vdL  xi.  p.  421.) 

6,  The  word  ''  moch''  in  the  preceding  sentence  was  i 
inadvertently :  a  distinction  must  be  made.  It  will  then  i 
that  the  convergency  is  most  promoted  where  it  is  most  4 
ble ;  in  the  first  and  second  Examples,  for  instance,  mor 
-in  the  third  and  4th.  The  reason  is  obvious ;  for  aoy  sei 
slow  convergency,  such  as  the  former  two,  or  indeed  any 
which  varies  httle  in  passing  from  term  to  term^  can  diff 
little, from  a  recurring  series  commencing  with  the  same  < 
of  terms. 

The  mode  of  estimating  the  actual  degree  of  approxin 
has  been  already  noticed.  It  may  not  be  irrelevant  to  i 
|Jiiy  it  in  this  place.    The  Jirst  three  terms  of  the  coat 

fraction  produce  the  converging  fraction  r x  a.    The  * 

rator  may  be.  supposed  to  contain  only  the  first  terms  of  a  a 
1  +,P  +  Q  +  8ic.  indefinitely  extended ;  while  the  denomii 
1  +  /'  is  complete.  The  value  of  p  being  then  foond  fron 
Equation  Q  =  0,  and  substituted  in  me  expression  f( 

(Art>2),  gives  R «  --^  "^'^Tg, ^«  ^ •• 

for  the  error  of  the  fourth  term  in  the  recurring  series  equivi 
,    i+P 

to  TT  ' 
i  +  p 

The  Jirst  Jive  terms  produce  the  fraction  p— ^  x  a ; 

here,  as  before,  the  values  ofp  and  q  being  found  from  R  = 
and  S  ss  0|  produce 

Tnr  '^  ms        ^2(Hr^mg  +  rB) 
=     ■.  Q —r—  X        .  o     z —  X  a,  a^a^,  • 

for  the  error  of  the  sixth  term  in  the  recurring  series. 

Example  V, — ^Two  varieties  of  the  Binomial  Theorem  bec< 
well  adapted  to  arithmetical  purposes,  by  receiving  the  fracti< 

fonn<    Putting  N  s  the  number  whose  root  is  to  be  found, ; 

« 

P  s  the  nearest  complete  power;  the  first  variety  is  N* 
(P  +  x)-  = 

which,  after  the  usual  reduction  (Art.  4),  becomes 
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T>7       ^i  i'  •**  ....... 


(9) 


8        +  — r — ^r—        2  fi  —  fli  •  4?      _     , 

SnP  .  + 8n+fn.« 

8        + 


6  n  P      ^  &e. 

J  The  other  variety  is  N"  =  (P  —  x) " « 
which  reduces  to 

C         wN+  — n+m,x    ■ 

2        +"5 — i7~      ««— m.jr      ^ 

3  n  N    +         ^  '  2n+fn.x 

...  -2         +  -  ■  •  •• 

5  n  N      +'  &e. 

The  first  or  secondof  these  theorems  may  be  used,  aecordiog 
as  the  assumed  root  is  less  or  greater  than  the  true. 

It  deserres  to  be  remarked^  that  Halley's  rational  method^  or 
the  common  rule  for  approximate  evolution,  is  contained  in  the 
first  three  terms  of  each  of  these  formulae.  The  error,  therefore, 
of  tha^  method  may  b&  estimated  by  formula  (7).  ' 

Likewise  tjie  general  form  of  the  fraction  equivalent  to  any 
odd  number  of  terms  of  the  continued  fraction  will  be  found  to 
coincide  ^ith  Uie  formula  for  {a  -f  by  given  by  Euler  in  Inst. 
Calc«  Difi*.  vol.  2,  §  239,  without  investigation. 
.  The  ikcilit]r.of  aggregating  a  contmued  fraction,  and  the 
cmportonities  it  afibrds  of  simplifying  its  terms,  and  of  making 
alio wance  for  the  eiSfect  of  the  final  portion  which  is  omitted,  are 
peculiar  recommendations  of  the  praxis  by  the  continued  frac- 
tions (9,  10}  in  preference  to  either  of  the  other  modes  of 
ev<di}tion. 
t  ExampU  VI«^^Ex(ract  the  seventh  root  of  2.  By  formula  (9), 


wefiud(l  +  iy  = 

+Y+  5>+'5r+  «   +35+8   +  49  +•  8   +*&c. 

• -^  ^ '*''f  •+ r+*8r+- 8  +  r+ 1  +•  y 

8T 

putting  y  =  the  neglected  part  49  +  -j-  +  &c.  =  61  in  the 
nearest  integers.     Hence  we  have 

1  7  I  81    8  7  4       61 

0  r  7  To  838  \e06  ""  J  80i.  V  1«58  ""  /  886  )08S  717W 

1  3  4  IS  (3)  (8)  U 

Wherefore  '^^^  =  1-10408947  is  the  root  required, 
'  Tfew  Series f  vot.  xiu  e 
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.  Tbd  mode  of  aggregating  progressively  is  well  known :  to  Ae 
product  of  each  numerator  by  the  number  which  stalids.  over  it 
is  added  the  product  of  the  nest  preceding  numerator  by  the 
number  beneath  it  in  the  lowest  line;  the  sum  is  the  succeeding 
numerator.    The  denominators  are  found  in  the  same  way. 

The  parenthetic  abbreviations  are  in  accordance  with  the 
principle  of  reduction  already  so  often  alluded  to. 

6.  Among  diverging  series,  those  which  Enler  has  named 
hypergeometrkaly  present,  along  with  the  difficulty  of  determin- 
ing their  sum,  a  paradox  in  re^rd  of  the  equivalence  bet*Ween' 
die  series  and  its  sum,  which  is  only,  to  be  solved  by  viewing 
them  in  relation  to  recurring  series.    Thus,  haying 

—  ==^1  —  a?  +  jc*  —  a:*  + 


If*—       "       ~        -     

*■*■'.=  1  -a:  +  2q?«-4a?^  +  8  a?* -..••. 


l+Sar 


=  I  -x  +  2a?*-r  6x^  +20j:*  ^.  .•,.&c. 


1  4-  4  or  +  «  4* 

we  infer  that  making  x  =  l,.jthe  series  of  fractions  ^y  ^,  ^,  Sec. 

converge  towards  thevalueof  1-1  +  2—6  +  24—120  +  720 
—  &c.  whose  sum  has  been,  correctly  in  this  vieW,  determined 
by  Euler  to  be  -5963473,  &c. 

.  The  mode  of  solution  employed  by  that  great  analyst  was 
chiefly  valuable  for  the  new  and  useful  artifices  in  intention. 
Which  it  elicited  from  his  fertile  genius.  See  Lfecroix°s  Diff. 
and  Int.  Calc.  English  Edition,  §  414,  218.  The  result  waft 
verified  through  a  widely  different  process  by  Dr.  Button  (see 
his  Tracts).  Any  solution  whatever  must,  very  probably,  prove 
sufficiently  laborious ;  but  it  appears  to  me  that  that  which  is 
deduced  Kom  the  principles  detailed  in  this  paper,  is  less  operosift 
than  either  of  th^  above,  and  leaves  less  obscurity  about  tke 
rationale  of  equivalence. 
*  Example  VII. — The  general  hypergeometric  series 

1  — mx+m.m  +  r.o:*— w.m+r.wi  +  2r.Ji^  + 

.   compared  with  formula  (4,  5,)  become^ 

I  «, .....(11) 

1  +  -7-      rar 

l+-r-      tn  -^  r  ,  X 

I  + J 2  rap  «        ^ 

1         +  -: —     m  +  2r  .  if     ^ 

I     +    .  Srx 

'        ■*■"!"+    • 

A  T      •  a  •  • 

In  the  particular  case  already  spoken  of,  m,  r,  x,  are  eax^h  =  1 ; 
whence 

1  ^  1  +  2  -  6  +  24  -  120  +  720  -  ... . 

l+l+l  +  T+l  +  l  +  l-hl+l  +  &e (l«) 

The  operations  by  which  the  value  of  this  series  has  been 
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at  *5963473^  8co.  as  foond  by  Eoler  and  Button^  are 
left  for  the  reader's  exerciee. .  Tfaegr  ate  very  similar  to  those  in 
the  following  example,  where  the  coefficients  are  the  continued 
products  of  the  odd  series  1,  3>  5,  7,  8cc. 

Example  VIII. — Km  ^  1,  f  m  2, «  es  1,  we  have 

S  =  l-l+3-lS+  106-946+  10894 -.&c.= 

112      3      4  ]9 

t+T  +  T+T  +  t+ *T+y (IS) 

20 

patting  y,  as  before,  to  represent  the  residual  portion  —    ^, 
Tiw  4K>Rvaigiiig  series  f^rooeeds  thus : 

i      I    1      1       1       1  1     l+y 

0  1      1     8      6       Ig  p     If    IP  +  l»g  +Py 

P  V  P  V  To', 26  ••**^*  p  Q'  JSTTSTToi  "^ 

1  8     3     4      S      e  19 

16566830SSS  ■«■  SIS6467M0y  ^  WSigS^lB  ^-  WStSSIO  y    _  w 
S3758664096  +  4S097OI44O.y        r424$8SSi  +  UKMSllO^  "^ 

Serviceable  limits  to  the  value  of  y  may  be  thus  fioiuid.    Say^ 
generally,  y  =  p.^  ~Y~+  "T~  +  *^^»    Assuming  this  to  be 


nearly  ^  r^  =  i  (\/  4m  +  1  —  1),  it  is  still  mote  nearfy  = 

i-f-iii  2iii+8  o' 

the  other  is  obviously  too  little.    Use  then  the  mean,  or  say  if 

,  m     m+4.jr        m(-/4m+S  — 1)  ,.% 

yisnearly  =  Y^— ^= j^j-^-j (A) 

3    00 

it  is  still  more  nearly  te  i?     SLt—     \-rr/     =s 

#i{(|}»4-  l>V4«»  +  7  -<!»+«)}    ^^^^ ^'g% 


^fm^^m-^m^m 


Htm*  +  Am*-l 

and  tiiera  dm  kife  (Mm  gnater  Mid  tbe  oth«r  teas  Hitt  iiM 
6Wfe«*  vAMie  of y.    Wkea  m  *s  30,  Uneae  ymiU  are, 

(A)  «  S/^-.^  «  3-96631,  (B)  *  y'.^'.ffjl^  «  3-96619 
AceowrtiBg  .-.y  *«  S-eseS,**  ind 8  afe  i^^  «  '46662071 1 

/-3-9562. s-^^^^-esseaoToi 

The  latter  is^  therefore,  the  value  of  the  series,  very  probably 
CQoreot  in  every  figure  i  certainly  in  all  but  the  last. 
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Article  X. 

Astronomical  Observations,  1826. 
By  Col.  Beaufpy,  FRS. 

Bushey  Heath,  near  Stanmore.   ^ 

latitude  5P  37'  44'S"  North,    Longitude  West  in  time  V  20'»3^ 


Eclipses  of  Jupit6r*8  stfteUites. 

May   8.     Emereion    of    Jupiter's     first  j  lOh  44f  40"  Men  Time  at  Busliey. 

satellite llO    46    01  Mean  Time  at  Greenwich. 

May  15.     Emersion     of    Jupiter's    first  MS    39    16  Mean  Time  at  Bushey. 

satellite \  12    40    37  Mean  Time  at  Greenwich. 

Occultationsof  Stars  bylhe  Moon.  ,      ^      , 

Mayl2.     Imm4mi0n4»f asmsU  ^    Sidereal Thne. 

the  sixth  magnitude  • ^.  t 

May  13.     Immersion  of  A  2  Cancer......     U    55    22*6  Sidereal  Time. 

M.yl5.     Imm«^^«f.^^,.bou.|,3.3,    ^sm^Tune. 

Mayl£u     Ingress  of  Jupiter's  se^/iOh  14'   lO^'M.T.  at  Bushey.    Contact. 

condsateUite t'^    ^^    ^^  M. T. at Bvdiey.   On Phmei's diac. 


Article  XI. 
Analyses  of  Books. 


Philosophical  Transactions  of  the  Royal  Society  of  London,  for 

1826.     Parts  I.  and  IL 

The  first  part  of  the  Philosophical  Traiisactioiis  for  the  pre- 
sent year  is  occupied  by  Mr.  South's  observations  of  the  apparent 
distances  and  positions  of  458  double,  and  triple  sta^s>  niacle  in 
the  years  1823,  1824,  and  1825;  together  vvitn  a  re-examination 
of  36  stara  of  the  same  description,  the  distances  and  positions 
of  which  were  communicated  in  a  former  memoir  by  himself  and 
Mr.  HerscheL  ,  Of  the  results  of  these  observations,  it  is  .of 
course  impossible  to  give  any  general  idea  within  the  space  to 
which  we  are  limited  in  this  article  :  for  powerful  testimony  to 
the .  importance  of  the  subject,  and  to  the  success  with  which 
Mr.  South's  labours  in  this  branch  of  astronomy  have  been 
attended,  we  may  refer  the  reader  to  the  last  number  of  the 
Annals*  He  will  there  find  the  address  lately  delivered  by  the 
President  of  the  Astronomical  Society,  on  presenting  the  gold 
medals,  awarded  by  that  body,  to  Mr.  Herschel,  the  author  of 
the  memoir  before  us,  and  Prof.  Struve,  for  their  zealous  and 
indefatigable.pursqit  of  this  subject  o{  Double  Stars^ 
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To  these  observations  Mr.  South  has  appended  a  synoptical 
yiew  df  the  re^ultisr  affofd^  by'€heni>  aM  by  those  detailed  in 
(he  former  commaniciation ;  which  itself  occupies  eighteen  large 
and  closdy^printfed  qusurto' pages.  '  We  now  proceed  to  the 
papers  contained  in  the  sef^ohd  part  of  the  Phil.  Trans;  for  1826'. 

I.  An  Acceunt  of  the  Construction  and  Adjustment  qftk^netb 
Siafutards  of  Weights  and  Measures  of  the  United  Kingdom  of 
Great  Britain  aha  Ireland.  By  Capt.  Henry  Kater,  FRS. 
'  The  labonrsin  this*  interesting  application  of  the  refinements 
of  modern  science  to  the  arts  and  purposes  of  civil  life,  in  wfaieh 
some  of  the  most  distingoished  natural  philosophers  of  the  pre« 
sent 'day  have,  for  about  ten  years  past,  be^  engaged,  terminate^ 
'w&  presume,  with  the  verifications  recorded  in  this  paper.  When 
•we  reflect  on  the  unremitting  diligence  with  which  those  labours 
-have  bee^  prosecuted,— on  the  manner  in  which  so  many  distinct 
branches  of  mathematical  and  physical  research  have  been  con- 
centrated, as  it  were,  and  directed  towards  the  objects  to  be 
attained, — and  on  the  final  results,  as  well  philosophical  as  prac- 
tical, of  the  whole  inquiry,  we  think  we  may  with  justice  congra- 
talate  our  readers,  and  the  country  at  large,  on  the  satisfactory 
establishment  of  the  long-desired  uniform  system  of  weights  and 
measures;  And  we^are  far  from  considering,  as  appears  to  have 
been  done  by  some  writers  on  the  subject,  that  the  objections 
lately  urged,  with  so  much  accuracy  of  reasoning,  by  Capt.. 
Sabine,  against  the  means  at  present  appointed  for  ascertaining 
and  recovering  the  standard  of  linear  measure,  tend  essentially 
to  invalidate  the  new  system.  They  seem  to  us,  on  the  contrary^ 
to  contribute  powerfully  to  its  support ;  by  showing  the  pendu- 
iom  to  afford  the  most  appropnate  natural  stanaard  for  the 

Eirpose,  requiring,.-  however,  corrections  and    modifications 
therto  unemployed.      Nor    should  it  be   forgotten,  as  an 
evidence  of  tne  soundness  of  the  principles  on   which  the 

Sstem  hens -been  founded,  that  the  experiments  which  indicate 
e  expediencjr  of  these  corrections,  constitute,  in  fact,  a  por* 
tion  of  the  train  of  researches  to  which  the  means  pursued  for 
<<  ascertaining  and-  establishing  uniformity  of  weights ^  and 
Measures,"  have  given  rise.  ^  They -were  undertaken  by  Capt. 
Sabine,  in  consequence  of  the  discrepancies,  with  regard  t6  the 
figure  of  thet^artfa,  of  the  results  obtained,  by  combining  the 
lengths  of  the  pendulum  observed  by  Capt.  Kater  at  the  difierent 
stations  of  the  trigonometrical  survey  of  Great  Britain,  with 
those  observed  in.  France.  ^We  would  suggest,  then,  that  the 
proper  view  to  be  taken  of  the  subject  is  the  following:  That  a 
nign.demree^f  precision  in  the  means  of  determining  the  natural 
standard,  and  one  in  all  respects  worthy  of  the  existing  state  of 
science,  hsis  already  been' attained ;  but  that  a  portion  of  the 
investigation  for  the  ascertainment  of  those  means^  has  shown  a . 
further  refineihent  of  them*^  be  desirable.    And-  it  may- be 
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observed,  ihat  die  inqpeiial  ^tiMMlerd^fwlt  vilHcb  is  tihrvmt  oF 
Hk^  iwneiuree  of  lenglht  end  mn  tl^llot  j^iiri  of  wkioh  givee  ilM» 
me^Miif^  of  recovering  the  etanderd  of  weight,  from  vb^olb  ngiam 
^e  mefeores  of  capaeiiy  are  derived,  will  rmwiin  unelteriM}* 
together  wiUi  ell  the  deritatioiis  from  it|  whatever  reotifioi^oa 
the  natural  standard  ma^  be  found  sesceptibie  of  in  fetnre.  . 

The  legislfAiTe  recognition  of  two  denomin^tians  of  ivei^t,  ia 
retaining  bqih  the  troy  and  the  avoirdnpois  ponndi  has  hi^n 
mentioned  as  a  dcifeot  in  the  system*  But  we  thmk  thai  the 
incoi^vepiepce  in  numerous  commercial  coboiotw,  which  moet 
hi^ye  been  experienced^  had  either  of  them  been  rejected,  wpwld 
have  much  more  than  counterbalanced  the  departure  from  etrict 
uniformity,  (a  depi^rturet  indeed,  which  we  ccmceive  to  be  ratber 
imaginary  than  actual)  thi^  has  eneuedfrom  the  relentioBof  bollu 

In  their  determination  of  this  end  similar  points,  the  Comwb^ 
sioners  of  Weights  and  Measures  appelir  to  have  aoled,  and  ua 
our  opinion  wisely  so,  in  the  spirit  of  Sir  G.  Shuokbmgb  ]Bve*^ 
lyn's  remarks  on  the  propriety  of  retaining  die  common^* 
received  denominations  of  quantitv.  These  remarks  am  ao 
epposite  on  the  present  occasion,  tnat  we  m\i8i  be  permitlsA  <l» 
quote  them;  premising,  however^  that  they  contain  some  implied 
reflections  on  the  French  Si^time  miirique  not  altogether 
deserved.  They  occur  in  Sir  George's  ^'  Bndeavours  to  asoevtaia 
^  Standard  of  Weight  and  Measure,"  (Phil.  Trans*  17d8}  wd  it 
will  be  remembered  with  gratitude  to  his  memory,  that  in  these 
very  accurate  ^'  Endeavours,'^  i¥as  laid  the  foumiatwm  of  the 
new  system* 

Aflier  having  ascertained  the  leng|th  of  the  proposed  nateial 
atandard^the  pendulum,  and  determined  the  weight  of  any  giren 
bulk  of  water  compared  with  it.  Sir  O.  S.  proceeds  to  dednce  the 
proportion  of  these  to  the  commonly^received  weigfato  andmea^ 
sures  of  this  kingdom,  *'  It  is  perfectly  true,^  he  ebseives, 
*'  diat  if  I  chose  to  indulge  in  fancifiil  speculation,  I  might  ntg^ 
lect  theae  comparisons,  as  f^n  m^ilosophical  oondeacension  to 
modern  convenience^  or  to  ancient  practice,  and  might  adq>t 
some  more  magnificent  integer  than  the  ImgHsk  povaA  or 
faikom:  such  as  the  diameier  or  dreuwrfeftnee  of  the  wesid, 
SiC  (fc.  and,  without  nuich  skill  in  the  learned  languages^  sad 
with  little  difficulty,  I  mi^  ape  the  barbarisms  of  Uie  pieient 
-  day.  But  in  truth,  with  much  inconvenience,  I  see  no  possible 
good  in  changing  the  quantities,  the  dLTisioos,  or  the  names  of 
things  of  such  constant  recurrenee  in  common  life;  I  sheetd 
therefore  humbly  submit  it  to  the  good  sense  of  the  peepkof 
theae  kiogdoms  at  least,  to  preserve,  wiA  .the  measures,  the 
language  of  their  forefethers^  I  would  call  a  yard  a  yard,  snd 
a  pound  a  pound,  without  any  other  aHeratioB  than  whi^  the 
precision  or  our  own  artists  may  obtein  for  ua,  or  what  tbelapm 
of  agesa  Qt  the  teeth  of  time,  may  have  sequiced*'^ 
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«Ii|i0M^  ia  t^  4m§ii9  Iqk  feSrviasy  last  ^  ^^f  tb^r^  ^^  som^ 
paiticiilars  respecjbi^,  tb^ioop^UKpUon  <>f  tlie  stjOB  aodt^ie 

adjintm^i)!  of  ttbeins^on»l  copies  of  tbe  iQiperial  standafd-yard 
rigorpui^  i4mtica],  in  lei\^  with  Sir  G,  Shuckburgh's  ^cale, 
that  ^tw»an4  iiperliot^'in  tjbis  place* 

ftMa  bi^MP!&Mf»)liarly  liable  f;o  d0coiapq&ition  ip  the  atmo- 
^^liQns  of  LpQQom  the  sl^pdar^a  of  v^eight  and  of  iQeia^ure  of 
^pacfty^  bav^  b^en  formed  of  an  alloy,  copftisting  of  57^  P^rts 
>9f  PQpp^iy  69  pf  tin,,  aiid  48  of  bfa8p> ;  aiid-tbis  i^  equal  in  bard- 
AQM  to  baaimtred  brassj  a^^  can  be  worked  witn  the  same 

TlM».GOiiftsiiia^Qa.Qf  tbQ  Btai)dacd9  qf  ii^e.a6ur^  pf  pap^c^tyji.aad 
of  l^e  weights,  is  thus  described : 

^'  In  Older  to  arQid  any  iimofation  bi^t  such  as  might  be 
.abml^toly..|i#cessiiy,  it  was  deemed  jexpedient  in  cpnf(tnict>- 
ing  tb#  bushel,  to  adhere  as  nparly  a9  possible  to  the  fo^n  of 
that  known  by  the  appellation  of  the  Winchester  bushel.  It 
was  tharefore  dtreotea  to  be  waAa  cylindrical,  the  interior  dia- 
jtm^SK'  b#ipg  aboiilt  1^  iiiche^  tllsi^  exterior  19i  mcbes>.  aqd  the 
4k^[>th  abopt  8^  inchaV)  a^d  intended  to  copt^kin  eighth  pounds 
aTmrdupoia  of  distilled  water*  In  order  to  giye  the  pusjiel  ^di- 
tiooial.^^rength,  it.  was  cast  with  two. projecting  hoops,  pne  to 
^hich  the  bottom  was  screwed,  and  another  at  the  distance  of 
jsbput  half  %n  inch  fropi  the  top* 

<'  Considerable  difficulties  arose  in  casting  the  Is^ushel ;  out 
of  twelve,  only  five  proved  sound  enough  for  use  ^  but  by  vary- 
ing the  prpcpss,  they  wcpre  at  length  procured  sufficiently  per- 
feet.^  Much  predit  is  due  to  Mr.  Keir,  the  engineer  employed 
li^y  Mr.  Bate  in  turning  the  bushels,  for  the  beauty  and  perfec- 
tion Qf  bis  woiik.  , 

^^Tbe  form  of  the  gallon  measure  occupied  much  of, my 
attention*  It  was  necessary  that  it  should  be  such  as  to  enable 
ine  tp  deter^^ne  the  weight  of  distilled  water  it  should  con- 
tain with  th^  l^st  liability  to  error.  The  conical  form  was  there- 
fore adopted}  the  mouth  being  made  cylindricali  and  one 
and  a  half  inch  diameter :  the  top  was  ground  perfectly  flat, 
and  the  edge  ^o  rounded  off,  that  the  contents  might  be 
poured  frcNQd  it  .into  any  other  vessel  without  running  down  the 
aide.  The  cone  was,  placed  in  a  cylinder  about  lour  inches 
bigb»  in  which  handles  were  formed,  and  which  served  at  the 
same  tim^  to  protect  the  gallon  from  injury^  and  to  prevent 
any  .change  of  temperature  which  might  arise  from  handling. 
The  quart  and  the  pint  measures  were  of  the  same  form,  on  a 

pmaller  scaip. 

''The  weights  were  of  brass,  and  nearly  of  a  spherical 
f(oni|>  but  flirtteued  at  the  bottom.    Into  the  top  was  ijtc^wed 

ja  button  >  betief^yi  wbioh  a  §waljl  cavity  iv^s  left  to  rec^vp 
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sucli  minate  piecM  of  wire*  9k  might  belbsiid'  reoHMile  to 
make  up  the  standard-weight.  This  buHen  sferved<aIao  io  lift 
the  weight  by  means  of  a  strong  wooden  forit.^ 

Four  standard-yards  were  made  by  Mr.  DoHond,  of  bra»s> 
one  inch  sqiiare ;  baring  firmly  screwed  to  their  extremities 
rectangular  pieces  of  steel  of  the  Ba.me  width  as  the  bar^  and 

} projecting  above  its  surface:  The  distance  between  the  interior 
aces  of  uie  steel  terminations  was  intended  to  beeaual  to  tlM 
length  of  the  imperial  standard^yard ;  and  one  of  ttiem,  siaee 
dieposited  at  the  Exchequer^  Westmiiistery  Oapt  Katerftmnd  to 
be'  perfectly  correct ;  whilst  one  of  tiie  others  was  only  O00S8 
of  an  inch  too  short,  and  of  the  remaining  two,  one  was  'OOOSt- 
of  an  inch  too  long,  and  the  other  the  same  minute  quantity 
too  short. 

The  following  i^eetion  of  the  paper  is  so  important,' and  fur- 
nishes an  example  of  extreme  precision  in  these  adjustments  so 
truly  philosophical  and  interesting,  that  we  must  give  it  entire.- 
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Adjustment  of  the  StandardrYards  with  Gold  Point  8» 

The  standard  yards  last  described  are  intended  merely  for 
the  purpose  of  sizing  those  employed  in  commerce,  and  the 
trifling  differences  above  stated  may  be  utterly  disregarded ; 
but  the  Commissioners  of  Weights  and  Measures  thought  it 
;d^irable,  that  accurate  copies  of  the  imperial  standarct^ard 
should  be  made,  to  be  carefully  preserved  and  transmitted  to 
posterity,  solely  for  the  purpose  or  being  referred  to  upon  extra- 
ordinary occasions,  or  upon  questions  important  to  science.      * 

**  The  difficulty  of  transfernngu  given  distance  from  one  scale 
to  another,  is  well  known  to  all  who  are  acquainted  with  the 
subject;  the  operation  is  one  of  considerable  delicacy;  and 
vnotwithstanding  every  precaution  is  seldom  absolutely  free 
from  error.  But  a  national  standard  should  be  accurately  that 
which  it  professes  to  be.  It  is  not  enough  to  determine  its  error, 
as  the  record  of  this  may  in  process  of  tinie  bd  lost ;  it  therefore 
became  necessary  to  devise  a'lnethod  by  which  any  perceptible 
error  in  those  standards  which  are  the  foundation  of  all  the 
others,  might  ultimately  be  annihilated. 

**  The  four  standard^yards  which  I  am  about  to  describe  are  of 
brais,  an  inch  and  a  quarter  wide,  and  half  an  inch  thicl^.  This 
thickness  is  the  Same  as  that  of  Sir  G.  Shuckburgh's  scale,-  and 
was  chosen  in  order  that  both  might  be  affected  with  equal 
readiness  by  any  change  of  temperature ;  for  as  the  imperial 
standard-yard  of  1760  is  one  inch  square,  1  thought  it  preferable 
to  adjust  the  new  standards  by  means  of  Sir  G.  Shuckburgh's 
scale,  which,  as  I  have  before  remarked,  docs  not  sensibly  diffet 
from  it» 

^<  A  flisk  of  gold  being  let  into  the  sur4)lce  near  one  extremity*, 
a  hole  was  drilled  through  the  bar  at  the  distance  of  thirty-six 
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indies^'fimn  the  eentre  of  the  disk^  and  Imng  made  aligfatly 
conical,  a  plag  of  brass  was  mround  in  the  hole  so  as  to  fit  it 
perfecUy.  A  gold  disk  was  Tat  iato  the  top  ^  the  plag>  and 
Teduced  to  alef'el  with  the  surface  of  the  scale.  The  other  end 
of  the  plug  projected  beaeath  the  ecale,  and  had  a  small  hole 
thffottgtt  k  to  admit  a  wire,  by  means  of  which  it  might  be  turned 
ronnd.  A  veiv  fine  deep  dot  i^as  then  made  by  lifr.  Dcdioad 
upon  each  of  the  gold  disks,  as  nearly  as  it  could  be  done  at  the 
diatance  of 4hirty-six  inches  from  each  other,  the  dot  upon  the 
moveaiUe'disk  not  being  exactly  in  its  centre. 

''  Befoi'e  the  plug  was  ground  in  its  place  a  small  hole  was 
drilled  through  the  side  of  the.  scale  into  the  conical  aperture. 

'f  The  micfoscopieal  apparatus  employed  on  the  present  occa^ 
sion,  has  been  described  in  the  paper  upon  the  comparison  of 
various  British  standards  of  linear  measure^r  before  quoted. 

"The  cross^wires  of  the  microscopes  being  brought  respec- 
tively over  aero,  and  thirty-six  inches  upon  Sir  6.  Shuckburgh's 
scale,  the  apparatus  was  transferred  to  the  new  standard,  and  the 
intersection  of  tiie  cross-wires  of  one  of  the  microscopes  placed 
upon  die  centre  of  the  fixed  dot.  The  moveable,  dot  was  then 
brought,  by  turning  the  brass  plug,  to  the  intersection  of  the 
cro86*wires  of  the  other  microscope. 

<^  ThO' distance  of  the  dots  was  repeatedly  compared  with  Sir 
O.  Shuckbuigh'S'Standard  upon  di^B^ent  days,  in  order  toascer*> 
tain  tliat  no  perceptible  error  remained.  A  drill  was  passed 
through  the  hole  in  the  side  of  the  scale,  and  the  brass  plug 
carefully  pierced  through ;  a  pin  was  then  driven  into  the  plug 
so  as  to  render  any  ehange  of  position  impossible,  and  the  pro- 
jecting part  of  the  plug  was  cut  off. 

**  The  standards  D^ng^thus  fiaished,  they  were  again  compared 
with*  Sir  O.  Shuekbuigh's  scale,  and  it  was  with  surprise  and 
disappoinlment.that  1  found  the  whole  of  them  apparently  too 
shpit.  •  They  had  been  adjusted  upon  a  board  of  mahogany  care- 
fully planed,  and  the  table  upon  which  they  were  now  placed  was 
so  flat  as  to  occasion  little  alteration  in  a  spirit-level  passed 
along  it»  The  error  of  the  standards  was,  however,  fiLr  too  con- 
siderable to  be  attributed  to  any  curvature  which  on  this  occasion 
x^uld  take  place,  and  it  was  not  until  after  several  days  that  I 
discovered  the  cause  of  this  perplexing  circumstance.  I  found 
that  bv  placing  a  card,  the  thickness  of  which  was  accurately 
one-fiuieth  of  an  inch,  under  the  middle  of  the  standard,  the 
distance  of  the  dots  was  much  increased,  and  b]^  placing  a  card 
of  the  same  thickness  under  each  of  the  extremities,  and  with- 
drawing that  which  was  under  the  centre,  the  distance  of  the 
dots  was  considerably  diminished.  The  total  difierence 
amounted  to  no  less  than  *0016  of  an  inch,  whilst  the  double  of 
the  error  which  would  have  arisen  from  mere  curvature  under 
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<<  The  caii9e  wa».  now  evident,  bv  devatiog  the  middle  of  th^ 
etandard^  the  under  gucfaoe  was  shovteiied,  and  the  v^pper  auirr 
ftkoe  extended;  and  on  the  conlraryy  when  the  extieinitiea  wer« 
^tmAed,  the  upper  surface  was  compressediaud  the  low^r 
gorfaoe  lengthenedi  the  quantity  of  the  effect  evidently  defNmil*- 
ing  upon  the  thickness  of  the  bar. 

'^  Having  thus  assured  myself ^of  the  source  of  the  ecror, ,  a 
method  of  obviatinff  it  soon  presented  itself.    As  the  uppev  iind 
under  ^ii&ces  of  the  bar  are  in  different  stutes,  tho  one  being 
compressed  and  the  other  extended,  there  must  be  aa  inteniSilT 
diete  plane  which  suffers  neither  extension  nor  con^Nression^  and 
this  plane  must  be  nearly  midway  between  the  two  surfacea*    I 
therefore,  caused  Mr.  Dollond  to  reduce  the  thickness  of  the  bar 
for  the  distance  of  an  inch  and  three  quarters  from  its  extreoii- 
iies  to  6ne<?half ;  the  gold  disks  and  plugs  were  then  inserted  as 
before^  and  the  adjustment  completed  in  the  manner  which  has 
been  described*    The  plu^  being  secured,  and  the  prc^tiiig 
parts  removed,  the  standards  were  repeatedly  compared  witti 
Sir  Ct.  Shuekburgh's  scale,  (the  standard  being,  placed  upon  the 
scale)  when  no  perceptible  difference  could  be  detected.  Pieces 
of  card  were  now  |4abed  under  the  standard  as  before,  without 
occasioning  any  appreciable  alteration ;  and  I  had  thiis  expeii- 
laental  proof  oi  the  perfect  efficiency  of  the  remedy  I  bad 
employed* 

''  I  have  been  thus  particular  in  detailing  the  difflcjudties  I 
experienced,  because  they  exhibit  a  source  of  very  considerable 
error  which  may  arise  from  the  thicknej^  of  a  standard-scale^ 
and  which,  I  believe,  has  never  before  been  suspected. 

^' It  may  be  here  not  unnecessary  to  remark,  that  ^  on  every 
occasion  on  which  I  have  used  Sir  G.Shuckbui^'s  scale,  it  has 
fortunately  been  placed  not  only  upon  the  same  table,  but  upon 
the  same  part  of  it." 

The  various  standards  described  in  this  paper,  with  the  excep- 
tion of  the  yards  with  steel  terminations,  are  not  intended  for 
ecMumon  use,  but  to  be  carefully  preserved  for  reference  upon 
extraordinary  occasions.  In  addition  to  them,  other  weights 
and  measures  of  capacity  were  made  with  great  care  by  Mr.  Bate. 
The  following  is  a  list  of  the  whole ;  the  numbers  of  the  standi 
ards  corresponding  with  those  inscribed  on  them  by  Capt.  Kater, 
4uring  the  adjustment,  as  detailed  in  the  memoir. 

"  Standards  deposited  at  the  Exchequer,  Westminster, 

1  Imperial  standard-yard  with  ^old  points. 
1  Standard-yard  with  steel  termmations,  No.  1  • 
1  Imperial  troy  pound,  No.  6. 
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1  AT0Miiff<»»  pbiind,  No.  L 

1  AroirdupoU  pound,  No.  6  (in  a  box  with  ftmaUer  iveigbUi.> 

1  Weight  of  imperial  gallon  of  water,  No.  1.' 

1  Imperial  galloQ  jneaauve^  No.3« 

1  Bmdiel,  No.  3. 

1  Quarts  No.  4.  as 

IFint. 

A  copy  of  the  imperial  gallon. 

quart,  and 

pint 

1  Hatf*ba»hel.  >for  common  nse. 
IFeck.  J 

lOaUon.        1 
1  IIalf«>galIon. 
1  Quart. 

V-  Pint.  ^  cybndrieal,  for  common  use. 

1  Half-«int. 
lOiU. 

1  HalMll.     J 

1  Set  of  avoirdupois  wdgfata,  from  66  lbs.  to  half  a  drachm. 
1  Set  of  counterpoises  for  the  above  set  of  weights. 
1  Set  of  tfoj  weights,  from  one  pound  to  one  grain,  with 
eoitftterpoiset.'' 

^'  Standards  deposited  at  Guildhall,  London. 

I  Imperiat-fttandard-yard  with  gold  points. 

1  Standard*yard  with  steel  terminations,  No.  4. 

1  Imperial  troy  pound.  No.  1. 

1  Avoirdupois  pound,  No.  2. 

1  Weight  of  imperial  gallon  of  water,  No.  3. 

1  Imperial  gallon  measure.  No.  6. 

I  Bushel,  No.  4. 

1  Quart. 

IPint. 

1  Set  of  avoirdupois  weights,  from  56  Ibs^  to  half  a  drachm.^' 

At  Edinburgh  and  Dublin  sets  of  standards  have  been  depo^ 
sited,  corresponding  with  the  set  at  Guildhall. 

As  an  Appendix  to  this  paper,  a  table  is  given  of  the  corree-* 
tion  on  account  of  temperature  to  be  applied  to  the  contents  of 
the  gallon ;  and  in  a  postscript  Capt.  Kater  awards  to  Professor 
Bohnenberger,  the  honour  of  having  fiifist  proposed  to  determine 
ihfi  length  of  die  seconds  pendulum  by  means  of  th^  convertible 
pendulum,  in  an  astronomical  work,  published  at  Tubingen  in 
1811. 

II.  Description  of  an  improved  Hygrometer.  By  Mr«  Thomas 
Jones  :  communicated  by  Capt.  Kater^ 

This  brief  commumcation  is  as  follows ; 
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<'  The  attention  of  the  scientific  wprld  has  been  lately  somnch 
<^upied  in  experiments  <m  atmospheric  ph»nomena,  that' it  is 
hoped  any  simplification  or  improvement  in  the  instruments 
employed  for  that  purpose  may  not  be  unacceptable. 

''  The  principle  of  the  hygrometer  which  I  am  aboot   to 
describe,  is  that  of  enabling  the  observer,  readily  and  accurately, 
to  ascertain  by  direct  and  simple  means,  the  degree  of  tempera- 
ture at  which  the  moisture  of  the  atmosphere  is  condensed,  and 
the  instant  at  which  that  operation  commences. 

^'  The  hygrometer  is  composed  of  a  mercurial  thermometer,  the 
graduated  scale  of  which  is  about  four  inches  and  a  hcdf  long ; 
at  the  lower  part  of  the  scale  the  glass  tube  is  bent  to  form  a 
right  angle,  at  the  end  of  which  the  bulb  of  the  thennometer 
rises  parallel  to  the  scale,  and  about  one  inch  from  it;  the  bulb 
is  about  one  inch  long,  and  of  a  cylindrical  form,  with  a  black 
convex  top,  the  diameter  of  which  is  a  little  more  than  that  of 
the  cylindrical  part,  which  is<  covered  with  silk.  The  scale  is 
attached  to  a  piece  of  cylindrical  wire,  three  inches  long,  and 
^ums  upon  a  joint  screw  passing  into  its  edge,  the  other  end  of 
which  wire  bemg  placed  in  a  tubular  foot  fixed  to  th^  ji^side  of 
one  end  of  the  case,  forms  a  stand  for  the  instrument  The  case 
contains  a  small  bottle  for  ether. 

^'The  thermometer  thus  constructed  will  give  both  the  tem- 
perature of  the  air  and  that  of  the  dew-point,'  which  last  is 
efifeeted  by  placing  the  mouth  of  the  bottle  containing  the  ether/ 
in  contact  with  the  upper  part  of  the  covered  surfece  of  the  bulb, 
when,  by  gently  inclining  the  bottle,  the  ether  will  flow  down- 
wards without  wetting  the  top  of  the  bulb,  which  will  almost 
immediately  become  duU  by  the  deposition  of  moisture  on  its 
surface.;  when  the  observed  temperature  may  be  taken  and  the 
difference  ascertained.  ; 

**  Should  it  be  objected  against  the  principle  of  the  instrument 
here  proposed,  that  the  indications  do  not  exhibit  the  true  tem- 
perature of  the  upper  surface  of  the  bulb,  on  which  the  deposi- 
tion of  dew  takes  place,  but  that  of  the  lower  part,  to  which  the 
ether  is  applied ;  it  may  be  answered  that  by  incHning  the 
whole  instrument  so  as  to  render  the  axis  of  the  bulb  horizontal, 
and  establish  thereby  a  free  circulation  of  the  mercury  in  every 
part,  this  objection  may  be  obviated;  but  on  repeated  trials  I 
pave  not  found  this  to  produce  any  difference  in  the  results. 
*  **  I  ought  also  perhaps  to  mention  that  an  instrument  somewhat 
similar  in  principle  has  been  used  in  Vienna,  and  was  mentioned 
by  Prof.  Baumgarten  of  that  capital  to  a  friend,  who  communi- 
cated the  fact  to  myself."  ' 

A  representation  of  this  hygrometer  is  given  in  an  accompany, 
ing  plate,  E.W.B. 

(7b  te  eontitiued^) 
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.  May  25.«»TThe .  Right  Hon.  Stiirges,  Bourne,  and  .Br.  A*  P; 
Wilspn  Philip,  were  admitted  Felloes  of  the  Societv;  and  the 
neiMliag  of  Mr*  Osier's  paper.  On  the  Burrowing  and.  Boring 

Marine  Animals,  was  concluded. 

.  In  this  paper,  the  operations  and  mechaaism  of  bnrrpwkig 
and  boring,  as^practised  by  various  marine  anmials,  belonging 
to  the  classesJUo/Zi/^ccK  and  iL7z;te/}Wea^arefirBtniiDutely  desorSMol 
Faots  t^re  then  adduced,  tending  strongly  to.  prove,  that  the 
lAtkppbagi  eifect  their  perforations,  not  by  mecli«iieal.  meaoi, 
but  by  a  solvent  fluid,  which,  however,  being  secreted  <>nty 
wMn  required,  for  use  by  the  animal,  the  author  has  not  been 
able  to  qetect.by  diemic^  jtests.  These .  animals  perforate  oal* 
cai:eous  stone,  and  sheU,  but  their  progress  is  stopped  by  silice- 
ous or  .argillaceous  matter  j  on  whicn  tmy  are  unable  to  act ;  thus 
a  thin  layer  of  clay  occurring  in  a  rock  which  they  are  perfqvai* 
ing«  forms  to  them  an^  impassable  obstacle.  Another  important 
&ct  related  .in  this  paper,  having  the  same  bearing,  is  as  folio w»^ 
— ^The  Saxicava  often  exert  their  boring  powers  on  the  sheUs  of  , 
contiguous  individuals  of  their  own  species ;  and  so  long  as  they 
have  npt  penetrated  through  them,  no  notice  is  taken  of  it  by 
the  animals  attacked ;  but. when  the  perforation  is  coaoplete,  oc 
y^ry  nearly  so,  the  aperture  is.  immediaiel]^  filled  up,,  not  with 
shell,  but  with  a  yellow  animal  substance,  insoluble  even  in  the 
mineral  acids.  .     ; 

June  L — ^The  following  papers  were  rejid  :— 

An  Account,  of  some  Experiments  relative  to  the  Passage 
of  .H^diant  Heat  through  Glass  Screens;  by  the  Rev.  Badim 
Powell,  M A.  FRS. 

The  object  of  this  paper  was  to.  examine  a  qiiestion  arising 
from  De  la  Roche's  experiments,  as  to  a  particular  .casein  whiob 
that  experimei^ter.  supposed  there  must  be  a.direct  transmission 
of  sbaple  radiant  heat. through  glass.  This  case  is  that  of  a 
second  gtass  screen  interposed  between  a  first  and  the  thermo- 
meter, w.hen.M.  De  la  Roche  found  the  additional  diminution 
much  less  in  proportion,  than  that  occasioned  by  the  firstsoireen 
on .  ^.e.  total  effect,  i  ,  He  hence  supposed  the  heat  to  have 
acquired  a  property  analogous  to  polarization,  by  which  it  was 
enaUed.tppenetrate  the  second. scjoeen  without loas,  . 
.  Tlie  experiments  here  detailed  were  designed  to  examine, 
.^st^. whether. this  effect  co^ld  be  verified;  and,  secondly « 
whether,  if  so,  it  could  be  accounted  for  without  introducing 
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any  new  or  peculiar  property  of  heat.  The  remits  show  that 
the  fact  is  completely  verified,  and  at  the  same  time  the  peculiar 
explanation  rendered  unniecessary ;  as  from  observing  tne  tenii- 
peratures  acquired  by  the  screens^  it  appeared  that  the  effect 
was  exactly  such  as  would  be  accounted'  for  from  the  simj^e 
circumstance  of  a  secondary  radiation  from  llie  screen. 

In  the  sequel  of  the  paper  the  recent  experiments  of  Mr. 
Ritchie  were  adverted  to,  who  has  maintained  that  simple  heat 
nuiiates  dirtoUy  through  very  thin  g^ass  when  transpacent^  but 
not  when  op^qae.  This  result  was  tried  by  a  difierent  metlKMl 
from  Mr.  R-'s,  and  no  difference  was  foiiad  to  be  occaaioned  by 
llie  transparenoy  of  each  a  screen. 

Tim  two  apparent  exceptions  to  the  general  l«w  '^that 
sim]^e  heat  caaaot  permeate  glass/'  are  done  away. 

An  AcQoant  of  a  Telescope  having  ozdy  one  Reflector,  and  ct 
eisy  'Management  in  observing ;  by  the  Kev«  Abram  BxibartsoB, 
DD.FR8. 

AtoMtit  of  some  Experiments  on  the  Laws  of  Electrioet 
Aeeumidataeas  on  coated  Surfaces;  On  the.Constnietaoti  aad 
Use  of  a  Ma^etic  Balance ;  and  On  the  Electrical  Condueliag 
Pow^  of  venous  Metalhe  Sabstanees  $  all  by  W.  S.  Han^  Esq.  * 
etPiiiiAUBicalied  by  the  President. 

June  S. — Tie  Bakerian  Lecture  ;  Om  tke  Relations  ^  Elecif%^ 
col  ahd  Chemical  Changes ;  by  Sir  H.,  Davy>  Batt.  PRS.  wttfi^ 
reafil« 

The  experimental  investigations  and  results  brought  forward 
in  this  Lecture,  are  pteiaced  by  a  historical  sketch  of  the  origin 
and  progress  of  electrochemical  science,  with  a  view  of  eoiveel* 
itig  tne  emmeous  statements  that  have  appeared  on  the  subj^^^ 
The  origin  of  this  branch  of  knowledge  is  stated  to  be  the  dis* 
covery  of  the  decomposition  of  water  by  the  vokaio  pile,  by 
Messrs.  Nicholson  and  Carlisle  in  1600.  This  was  foUowed  by 
the  experiments  of  Cmickshank  and  of  Dr.  Hetfry^  and  by  several 
|ttpers  by  the  author  himself,  the  chief  contents  of  which  are 
stated,  and  in  which  the  appearances  of  acids,  and  oxygen^ 
at  the  positive,  and  of  alkalies,  sulphur,  and  the  metals,  at  the 
negative  pol^  were  described. 

The  experiments  of  Hisinger   and   Bencelius,  in  1804,  are 

f laced  next  in  order,  which  establish  similar  results;  a»d  in 
606,  on  the  occasion  of  the  a^tation  of  the  question  respecting 
the  production  of  muriatic  acid  and  fixed  alkali  from  |>ute  water, 
the  author  presented  to  the  Royal  Society  his  Bakenan  Leotme 
on  the  Chemicai  Agencies  of  Electricity,  in  which  he  drew  the 
general  eondusion  that  the  combinations  and  decompositions  by 
electricity,  were  referrible  to  the  law  of  electrical  attmdions 
«nd  mpMsion8««««a  theory  in'  which,  he  observes,  he  has  hitherto 
fotEmd  niMhidgto  alter,  and  whidi,  after  alapee  of  20  v^rs>  hfts 
continuedi  as  it  was  in  the  begimyng,  the  guide  and  foundatioii 
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of  bH  Us  resetiith^s.  l^e  mslhiinenli^  ti^^d  in  tb^  i&xp^iliMt» 
of  the  present  paj^er  fer  detdctifig  and  estiiiiatk^g  elisetHc  cttlh- 
reiits  of  low  intensity,  were  constructed  on  the  principles  <jf  thfe 
mnltiplier  of  Prof.  Schweigger,  and  the  galvanometer  of  Ptef. 
Gateming.  For  determining  weak  dectricities  of  t^Si^a^ 
Volta's  condenser,  connected  with  Bennet's  electrbmeier,  <>t 
wiA  one  consisting  of  a  silk  filameilt  rendered  conducting  by 
charcoal  dnst,  was  eiAployed.  Much  dependence  wfes,  however, 
never  placed  on  these  iastruments,  unless  their  indieattons  were 
otherwise  confirmed. 

Tkxe  author  now  proceeds  to  the  experimental  inquiries 
which  form  the  chiet  object  of  his  lecture,  and  to  the  general 
views  of  electrochemical  agency  to  w;hich  they  appear  to  Ited. 
And  first,  he  considers  the  electrical  and  chemicfl  el^eets  exhi* 
btted  by  combination^  of  one  metal  and  oue  fluid  :  the  iiatUfe 
of  these  effects  is  best  explained  by  an  example.  WhcA  1i#o 
pieces  of  polished  copper  connected  with  one  extremity  of  the 
wire  of  the  multiplier,  are  plunged  into  a  solution  of  an  alkaline 
hydrbsulpbnret,  if  introduced  at  the  same  instant,  there  is  no 
d^tion ;  out  if  in  succession,  a  seiisible  interval  bein^  allowed  to 
elapse,  there  is  a  distinct  or  even  a  violent  electribalefiict,  aiid' 
the  piece  of  metal  first  introduced  is  negative  with  respect  fJb 
tlie  other :  this  ieffect  depends  on  the  formation  of  a  cokt  of 
sulphuret  of  copper  on  the  plate  first  introduced,  while  it  is 
negative  with  respect  to  metallic  copper.  Henc6  the  combina- 
tion is  in  strictness  one  of  three  elements ;  copper,  sulphuret  of 
copper,  and  the  solution.  In  like  mdtmer,  protoxide  of  copper 
is  negative  with  respect  to  pure  copper,  and  to  th^  sulphuret. 

The  production  of  electrical  currents  by  single  metals  ahd 
single  fluids  occurs  generally  whenever  new  products  adhering 
to  Uie  metallic  surfaces  are  produced  ;  and  if  the  same  products 
be  applied  artificially,  the  effects  are  the  same,  as  if  the  adhesion 
had  oeen  caused  by  the  natural  action  of  the  fluid  On  the  metal. 
Tlie  chemical  changes  produced  in  the  fluid  by  the  ternary  com- 
binations thus  formed  are,  in  all  cases,  such  as  tend  to  restore, 
the  deranged  equilibrium,  hydrogen  passing  to  the  negative 
side,  and  oxygen  to  the  positive,  until  tne  oxides  ate  iievited. 

l^e  case  of  two  imperfect  and  one  porfect  conductor  is  next 
considered,  ks  two  fluids  and  a  metal  or  charcoal.  Het«  the 
aathor  controverts  an  opinion  advanced  on  high  authority, 
respecting  the  alleged  development  of  electricity  on  the  combi- 
nation of  acids  and  alkalies,  which  he  refers  to  the  contact  of 
metaU  vrith  these  agents,  to  change  of  temperature,  evaporation,^^ 
&c.  and  never  to  the  mere  union  of  these  bodies :  several  expe- 
riments are  adduced  in  support  of  this  opinion. 

When  platinum  is  brought  into  contact  with  an  acid,  the  pole 
touching  tbo  acid  is  negative,  the  opposite  pole  positive,  and 
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vkevers&vfhei^itUmcheBWik  alkali;  and  die  same  is  the  case  m^ 
tfaodium,  iridium,  android,  the  effect  being  ^eater  as  the  action  of* 
the  acid  on  the  metal  is  greater.    From  tais  it  follows,  that  when 
a  metal  is  iii  contact  with  an  acid  or  alkali  in  one  cup,  and  water 
or  a  neutro-saline  solution  in  another,  on  completing  the  circuil, 
the  contact  of  the  metal  with  the  acid  or  alkali  will  determine 
the  character  of  the  pole  in  contact  with  it,  and  that  in  contact, 
with  the  other  fluid  will  of  course  be  of  the  opposite  name,  and 
this  result  is  confirmed  by  experiment.    In  such  combinatioofi^ 
the  chemical  changes  are  such  as  might  be  expected ;  oxygen 
and  the  acids  tendmg  to  circulate  towards  the  negative  surface, 
and  hydro^n  and  the  alkalies  towards  the  positive. 

In  combinations  consisting  of  two  perfect  conductors  and  one 
fluid,  the  order  in  which  the  metals  exhibit  their  electricities  is 
connected  with  their  oxidabiUty,  the  more  oxidable  metal  being 
positive  with  respect  to  all  below  it.  It  is  not,  however,  any 
inherent  quality  m  the  metals  which  determines  this  eflect^  but 
their  fitness  for  chemical  action ;  for  if  the  state  of  aggregatioa 
be  altered,  and  the  cohesive  force,  which  always  acts  as  aa 
antagonist  force  to  chemical  changes,  be  weakened,  the  posi- 
tive energy  is  exalted  in  proportion  :  thus  the  amalgams  of  tlie 
positive  metals  are  positive  with  respect  to  the  pure  metals  of 
which  they  are  amalgams.  In  general,  the  electricities  deve- 
loped by  metallic  contact  are  too  strong  to  be  subverted  by  an 
opposite  action  with  the  fluids  with  which  both  are  in  contact* 
Such,  however,  is  sometimes  the  case ;  and  in  all  instances,  the 
influence  of  the  fluid  is  perceptible. 

The  author  next  considers  the  accumulation  of  electricity,  and 
the  chemical  changes .  it  produces  in  voltaic  arrangements. 
According  to  Volta's  view  of  the  action  of  the  pile,  the  metals 
were  regarded  as  the  only  agents,  and  the  chemical  changes 
arising  in  the  fluids  as  mere  results  not  essential  to  the  develope- 
ment  of  the  electricity.  This  view,  however,  may  be  regarded 
as  altogether  disproved  by  an  experiment  here  described,  in 
which,  when  two  glasses,  filled  with  solution  of  nitrate  of  potash, 
in  which  were  plunged  respectively  zinc  and  platinum  connected 
by  the  multiplier,  were  connected  by  substances  capable  of 
conducting  electricity,  but  not  of  propagating  chemical  action, 
such  as  unoxidable  metals,  the  circulation  of  the  current  was 
altogether  destroyed. 

Since  the  chemical  changes  always  tend  to  restore  the  equi- 
librium, destroyed  by  the  contact  of  the  metals,  in  the  fluids  of 
a  pile,  it  is  evident  that  the  relation  between  the  fluids  them- 
selves and  the  surfaces  with  which  they  are  in  contact,  will  be 
altered  by  a  continuance  of  the  action  of  the  pile*  Hence  it  is 
easy  to  perceive  the  possibility  of  a  re-action  taking  place  when 
the  circuit  is  broken,  or  the  disposition  of  the  parts  of  a  pile  is 
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oiiiiged)  or  one  'or  oiore  ports  of  a  bompouhd  circuit  a!bMra6tec(.) 
Bfany  cupous  phaBnomena^  bf  which  hitherto  no  explatiationbad 
been  offered,  may  i>e  explained  by  this  Vie^tv  of  the  sutiject; 
spchasthe  secondary  piles  of  M.  Rittef,— the  supposed  polariza- 
tion of  electricity;  concluded  by  M.  de  la  Kive  from  his  eixperi- 
meots  on  the  interposition  of  metallic  plates  in  ithe  flhids  of^  a 
pile,— and  the  continuance  of  electro-motive  action  of  detached! 
portions  of  a  circuit,  after  the  destruction  6f  tlie  circuit  itself.  This 
rt^^ction  is  illustrated  in  the  present  paper  by  an  experiment, 
in  which  a  circuit  primarily  inactive,  consisting  bf  six  arcs  of 
platinum  in  vessels  filled  with  solutioin  of  nitre,  was  made' p|ir£ 
of  a  battery  consisting  of  50  pairs  of  plates  bf  a  combinatio]| 
primarily  active.  After,  continuing  the  circuit  some  time,  it' was 
mpken,  and  the  platinum  arcs,  detached  and  formed  into'  a 
etrcnit,  were  found  to  possess  independent  action,  contrary  to 
that  of  the  pile,  which  had  thus  rendered  them  re-active, 

T1m9  singular,  conseauence  is  pursued  yet  further  in  anpthei^ 
experiment  here  statea,  in  which  detached  portioiis  of  a  battery 
of  50  plates  which  had  been  some  time  in  action,  were  examinea 
as  separate  piles,  after  breaking  up  the  combination.  When 
they  had  been  placed  conformably  in  the  original  battery,  their 
independent  action  was  found  to  be  veiy  much  weakehea  by  the 
re-action  thus  produced,  which  in  this  case  opposed  their  natural 
effect;  whereas,  when  MWcow/brwtfi/^  placed  in  the  original 
battery,  their  action  When  detached  was  found  exalted  to  three 
or  four  times  its  natural  intensity. 

The  author  next  proceeds  to  point  out  some  general  observa- 
tions and  practical  applications  which  suggest  memselVes  on  a 
view  bf  the  foregoing  results.  The  chemical  changes  in  a  con- 
flncting  Kquid,  he  first  shows,  take  place  only  in  the  immediate 
vicinity  of  the  immersed  poles,  the  rest  of  tne  liquid  afibrding 
only  a  tranq[uil  passage  to  the  electricity.  This  lieads  him  to 
consider  the  motions  produced  in  mercury  When  intei^pose'd  in 
ilie  cnrctiit  tinder  an  electrified  fluid,  which  he  regards  as  arising 
from  the  two  electricities,  acting  as  transporters  of  ponderable 
matters  ^hich  assume  their  own  peculiar  characters  when  they 
reaeli  theii*  point  of  rcstl  TTie  lecture  concludes  with  sotne 
8Ugs:estion8.a9  to  the  use,  of  the  multiplier  to  obtain  exact  niime- 
JicaT  measure?  o^  .the  eleWo-dynamic  relations  of  chemical 
elements ;  arid  witli  "some  applications  of  the  preceding  results  tQ 
the  useful  arts^  especially  in.  the  preservation  bf  the  copper  on 
shipij-and  of  the  irohnotlers  of  steam-engines. 

A  paper  was  also  read.  On  the  Discordances  bet«veen^;the 
Snn^s  observed  and  computed  Right  Ascensions  as  determine4 
at  the  BlaclLiiaan-street  Observatory ;  by  James  South,  Esq; 
PftS 

Jvtu  l&A-Sit  Gt:  ITayler;  Kiit:  Garter  fang'  at  Arnls;  i-zi 
Neu) Series,  \oi4.\u.  f 
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Ql^gervatioos  on  9,  vase  of  BestoratioD  pf  YigiovL ;  by  J^fxu 
Wardrop,  Esq :  communicated  by  the  Pr^aidenU 
.  Iq  tills  paper  is  described  the  operati^a  of  fgnomg  ftp  ar^j^ 
ci^l  pupij>  by  which  i^ight  was  giv«n  to  onQ  ^yfi  of  a  l&4y»  .forty 
six  years  of  age^  who  bad  baen  l^iind  (rom  in£^cy» .  Taq  glQo< 
of  the  other  eye  was  collapsed*  The  phs^om^pa  enauiny^  ii 
the  gradual  acquifition  of  the  various  di&icritninations  pf  9i£bt 
(agreed  with  those  detailed  in  similar  cases  by  Cheseldea^  ^acj 

OwierSf 

Op  the  E^tence  of  a  Limit  to  Vaporisation ,  by  M«  f  afaday, 
Esq.  FRS< 

$oroe  notic9  of  tha  argupii^nts  hrought  forward  in  thii  qQm* 
li^iiniciUion,  and  of  the  facts  on  which  Uiey  ara  fgunded/inary  b^ 
seen  in  our  report  of  the  Proceedings  of  the  Royal  Inatitutipiii 
at  p«  390  pf  the  last  volume  of  the  Annah^ 

On  Electric  and  Magnetic  notations ;  by  Charles  Babbage, 
Esa.MA.FRS. 

On  the  Progressive  Compression  of  Water  by  High  P^gre^s 
of  F^rcei  with  some  Trials  or  its  Effects  on  other  Fluids;  hvJaapib 
IPerkips^  Esq.:  communicated  by  W,H.Wql]^ton|MI)*YPRS, 

in  this  paper  Mr.  Perkins  first  deacribea  in  det^^il^  with  thf 
lud  of  ^lustiative  drawings^  the  apparatus  £Dr  expenmenU  on 
the  (Compression  of  water,  suggested  by  him  in  his  paper  on  ihie 
subject  published  in  the  PhiBsophical  Transactioos  for  I82O9 
l{e  then  briefly  relates  some  of  the  e^iperimenta  performed  by  its 
^eansi  referring  to  a  plate  annexed  representing  by  a  curyei  tbe 
law  of  condensation  under  pressures  of  from  10  %^  1000  atj^nP* 
apheresi  and  also  to  a  table  showing  the  resulta  numerically^  l^ 
one  experiment^  the  water  was  compreaaed  one^twelfth  of  itf 
tplume,  by  a  preepure  of  3000  atmospneres-   Sonj^e  e^^peripieuMf 
on  other  hauid^  wd  on  aerifprm  ftuid^,  are  ala<^  ad?srtid  to ; 
among  theformer^  aoetic  aoid  was  oiystoMi^ecl,  mxd  amow  tl^ 
latter  atmospheric  air  and  carburettedf  hydrogen  gas  were  liquet 
Sed«  by  the  same  apparatus. 

On  the  Figure  ot tV  Earth ;  t)y  G.  B.  Airy,  Eaq.  MA».:  cem^ 
municated  by  the  President,  .   .  *    . 

Ohservationa  for  determining  the  Amount  of  Atmow^f^ri^ 
Refraction  at  Port  Bowen ;  by  Capt.  W,E.  Pairy*  FRS.jXwtttf 
Jit  Foster,  FRS.;  and  liertt*  ftoeSf  ; .  .    . 

On  the  CrysiaHiaiation  of  Urie»  Acid  \  .hy  Sir  liveifffd  Rom^ 
»art.YPRS.  ,  /  ,      . 

Microaoopical  Observations  on  the  MusouUli;)  Fibr^  of  ^ 
Iglenhanti,  bjr  Qerbert  Mayo,  Esq.;  in  aietter.to  SirSSomai 

Tne  reception  of  papers,  on  some  pheenomena  in  mapetiJufSi 

fnd  oa  a' shell  ^^ploaing.by  percua^ioK  by^  Mr.  Clinstifi md 
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C«k  Mittfir  raqpeotively,  was  tlm  anmimcM ;  rad  ilie  SeeMiy 
flien  acboQiood  over  the  long  luoatioii^  to  meet  tigaia  on  Thunsi* 
day^  the  16t)i  of  Noteiaber  next 

«    PAOCSBOINe^   OF   THB   ROYAL   INSTlTCJTiON  OF  GBEAT 
BRITAIN^  AT   THB  TBIBAY'^BVJSNING    SlEBTINGS. 

Mav  26, — Dr.  Gtarwood  read  the  ^ecoud  part  of  his  paper  on 
the  l^phant  genus,  his  observations  being  at  this  timeooniined 
to  the  natural .  history  of  the  African  species,  with  an  accoant, 
however^  of  peculiacities  in  the  structure  and  in  the  sei^ses  of 
Elephants  generally.  The  pommunication  was  illustrated  bv  a 
'^ery  numeroua  set  of  drawings,  and  specimens,  a  great  aumper 
of  mem  from  the  magnificent  collection  of  Mr.  Brookes. 

Several  models  of  ancient  buildings  were  placed  on  the  libritry 
tables,  by  Mr.  West;,  the  general  aspect  and  appearanoe  of  de099F 
being  given  them  by  a  peculiar  method  of  colouring  th^  au1>i 
stance,  as  well  as  the  form  of  the  buildings 

June  2» — Mr,  S.  Solly  completed  his  observatioaa  oq  tjie 


porphyry  of  Christiama. 
A  rifle,  of 


a  new  construction,  was  laid  upon  the  tablei  lepoarjc-r 
able  for  its  lightness*  -The  length  of  the  barrel  wa§  24  iaches, 
and  the  weight  of  the  whole  only  4-^  Ibsl  It  was  constructed 
under  the  airection  of  Mr,  Leigh.  .      , 

Ju^ie  d. — ^The  subjectof  the  evening  was  the  tunnel  atltpthisr^ 
hithe.  Its  history  was  given  by  Mr,  Faraday  from  the  leot]^re-i 
table  for  Mr.  Brunei^  and  illustrated  by  numerous  fine  drf^wuigSi 
models^  aud  apparatus.  The  uudeitalung  was  followed  jfrooiilfl^ 
commencement  to  the  present  time  \  the  beautiful  ^nUivanoea 
of  Mr.  Brunei  explained,  the  weights  and  measurements  giveiij 
and  the  present  condition  of  the  work  stated.  It  has  beea  oop^ 
ducted  to  its  present  state  with  the  greatest  success^  and  from 
(he  experience  obtained^  there  is  every  reason  t;>  antioipale  that 
success  will  attend  it  to  its  conclusion. 

The  meetings  of  the  membera  were  then  adjourned  tiQ  uext 
season. 

OEOI^OGICAL   SOCIETY, 

May  19.— A  paper,  entitled  Notes  on  the  Greological  Position 
of  Boqia  of  tiie  Rooks  of  the  NB.  of  Ireland,  by  £.ieut.  Port* 
Idcky  Roy*  Eng.  FQS.^  waa  read. 

In  this  paper>  the  author  allodes  to  the  communications  on 
the  save  sol^eGt  by  Dr.  Berger,  Dr.  Buckland,  and  the  Rev. 
W.  D.  Conybeare,  published  in  the  Geological  Transactions ;  and, 
aftur  some  ramaAs  ott  1^  granite  and  mtca-slate  rocks  of  the 
Voinaie  Momitaina,  the  Carltngfbrd,  and  another  groupe  occu* 
pyiag  « large  portion  <tf  the  north  of  Derry,  (the  Daromeirical 
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adaieaBurement  of  which  is  gi  ven^)  he  proceeds  to  notiiSe  the  phflB^ 
nomena  of  the  basaltic  range,  and  to  observe  the  ootknection  of* 
the  indurated  chalk  with  the  basalt ;  beginning  at  the  south 
near  Belfast,  where  it  is  underlying,  and  almost  in  contact  with 
the  basalt  of  Mount  Divis,  tracing  it  at  variotts-  points  north- 
wards .  to  Ben  Evanagh,  and  high  up  in  Benbradda,  and  de- 
scribing the  gypsiferous  marie,  having  the  same  dip  (30^  KW*) 
and  line  of  direction  as  the  chalk ;  next  to  which,  and  betweea 
it  and  the  basalt,  there  is  generally  a  thin  stratum  of  ochre* 
To  the  south  of  the  line  of  chalk,  and  resting  on  the  Dromore« 
porjphyry,  a  highly  indurated  argillaceo-siUceous  schist  is  found, 

Eassing  by  various  shades  into  a  claystone  porphyry,  beiag, 
owever,  in  its  simple  state  harder  than  the  basis  of  the  por- 
phyry. 

'  The  author  concludes  by  giving  his  opinion  that  the  density.- 
and  crystallized  structured  of  basalt  are  not  affected  by  the  amount 
of  pressure,  and  stating  that  he  has  not  been  able  to  make  out 
any  decided  proof  of  the  stratification  of  that  rock. 

June  2. — A  paper,  entitled.  On  the  Freshwater  Strata  of 
Hordwell,  Beacon,  and  Barton  Cliffs,  Hants,  by  C.  Lyell,  Esq. 
FGS.,  was  read. 

The  author,  after  confirming  Mr.  Webster,s  discovery  of  a 
distinct  freshwater  formation  on  the  Hampshire  coasl^  cor*^ 
responding  with  the  lower  freshwater  formation  in  the  Isle  of 
Wight,  states,  that  in  consequence  of  the  suspicions  entertained 
of  the  possible  occurrence  of  the  upper  marine  formation  in 
some  of  the  upper  strata  of  Hordwell  cliffs,  he  has  examined 
the  beds  ;  a  minute  detail  of  which,  in  their  order  of  superpo- 
sition, together  with  the  organic  remains  peculiar  to  each,  is 
given.  Bituminized  wood,  seeds,  and  capsules  of  plants  (among' 
them  Carpolithes  thalictroides,  Brongnt.),  with  freshwater  shells,^ 
abound  therein  ;  and,  in  a  bed  of  calcareous  marie,  sometimes* 
slightly  indurated,  from  6  to  8  inches  thick,  and  consisting  of 
an  aggregate'  of  Flanorbes  and  Ijymntttt^  an  abundance  of  Gy- 
rogonites  (Chara  Medicaginula)  was  found.  In  the  bed  imme- 
diately above  were  discovered  the  scale  of  a  Tortoise,  and  the 
teeth  of  a  Saurian,  probably  a  Crocodile. — From  the  presence  of 
two  species  of  Serpula  the  author  supposes  that  this  series  of 
strata  might  have  been  formed  in  am  estuary.  Theshells,  froiu' 
the  occurrence  of  which  the  existjsnce  of  marine,  strata  in  Hord<- 
well  cliff  had  been  before  inferred,  prove  to  be  species  of  Pada^ 
midesj  a  freshwater  genus  ;  and  the  beds  which  lie  above  these 
are  exclusively  freshwater.  •."..* 

Of  the  new  organic  remains,  the  valves  of  a  Cypfis,  smaller 
than  that  found  in  the  Weald  clay,  but  in  as  great  proportion^ 
are  characterized  as  the  most  interesting,  and  a  small  Aneylm  is 
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iilso  noted ;  whikt  the  presetice  of  gyrogonites  Bxid' CarpoUthes 
thaUetteides  is  qtioted  as  completing  the  resemblance  df  the, 
HoniweH  strata  to  those  of  the  Paris  oasin.  i    ' 

'  The  author  further  observes^  that  the  freshwater  strata  do  not 
eiop  out  in  Beacon- Cliffy  as  had  been  supposed^  but  are  con- 
tinued for  about  a  iquarter  of  a  mile  or  more  in  Barton  Cliffy 
interposed  between  the  diluvium  and  white  saiid  that  cover  the 
I^noon  clay:  and^  scarcely  hesitating  to  refer  the  white  sili- 
eione  sand  (which  rises  in  Beacon  Cliffy  and  is  continued 
•diTongh  Barton  as  far  as  the  High  Cliff,  near  Muddiford),  and, 
consequently,  the- analogous  bed  resting  on  the  London  clay  in 
Alum  Bay,  to  the  freshwater  series,  he  concludes,  from  the  incli- 
nation oi  the  strata  in  the  latter  place,  that  the  freshwater 
ibmiations  suffered/  though  in  a  less  degree,  the  disturbance  to 
which  the  vertical  strata  of  the  Isle  of  Wight  were  subjected. 

June  16. — A  paper  was  read,  entitled.  Notes  on  the  Geolo- 
gical Structure  of  Gader  Idris ;  by  Arthur  Aikin,  Escj.  FGS. ; 
an  abstract  of  Which  will  appear  in  our  next  number.    £.  W.  B . 


Article  XIII. 
SCIENTIFIC  NOTICES. 

Chemistry* 


.1.  On  the  Absorption  of  Gases  by^  Liquids.  By  T.  Graham,  MA. 
^ ,  (ComfiEuanicated  by  the  Author.) 

1.  Liquids  are  in  general  miscible  with  one  another,  in  all 
-pf oportiona  as  water  and  alcohol,  or  in  a  limited  degree  as  ether 
•and  water ;  ether  agitated  with  water  taking  up  one-tenth  of  its 
weight  of  that  liquid. . 

2.  Firequently  the  mixin?  of  liquids  exhibits  the  closeness  of 
chemical  union,  among  other  points,  in  the  manner  in  which. 

•  tlie  vo/aiitity  of  the  compound  liquid  is  affected.  Thus  the 
▼apoar  from  pure  alcohol  at  170®  Fahr.  supports  a  column  of 
merenry  of  3u  inches,  but  by  mixing  the  alcohol  with  a  quantity 
of  water,  we  impair  the  volatility  of  the  alcohol;  and  we  may 

.  form  mixtates  which  require  a  temperature  of  upwards  of  20Cr, 
to  produce  vapour  capable  of  supporting  such  a  column.  In  the 
same  iMty  portions  oi  water  are  retained  with  so  great  force  by 
siriphnric  acid,  as  to  require,  in  order  to  drive  them  off,  a  degree 
•of  neat  greatly  higher  than  the  boiling  point  of  water^    From 

.  these,  and  other  instances  of  this  affinity,  we  learn,  that  in  a 
mixture  of  a  volatile  and  more  fixed  liquid,  the  tendency  of  the 
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iXKire  volfttile  iogndtent  to  pans  into  vstpour  mny  i^^obeeked?  in 
a  considerable  degree  by  its  coopexioa  with  tt^otl^er  liquid. 
That  many  reputed  gfm^t  ftt  a  low  tfwpeiratuiei  or  mider 

treat  presaure«  aeaome  the  Uqiiid  fonoi  ba«  hm^u  demo^sti^ted 
y  Hr.  iParaday.*  The  researches  of  that  ii)genioi|8  qhewst  ot» 
gaseous  liquefactiont  strongly  impress  tb0  doQlnnoi^  that  iq  tb? 
physical  states  of  gas,  liquid  and  solidj  there  is  nothing  of  cybsor 
lute  pera^nency,  and  that  any  body  may  assume  qpnsecutiireljr 
all  these  forms.  Hence  it  follows  that  thpse  bodies^  which  fik 
the  temperature  of  the;  atmosphere^  we  experience  to  be  (jases^ 
knav  be  considered  without  npproprietv  as  Tolatilixed  liquids ; 
and  we  may  predicate  of  such  bodiesi  tne  common  pfopmliaa^ 
liquids.  Of  these  propertiesi  two  have  been  mentioneai  wMch 
alone  will  be  applied  to  the  elucidation  of  the  phenomena  of 
absorption. 

Jt  IS  then  assumed  that  the  gases  if  lique^d  (%  pnessmie  or 
any  other  means)>.  would  in  general  mix  in  ^ome  propoftipa  or 
otn^T)  with  such  ordinary  and  reputed  liquide  as  we  had:  it  jp  our 
power  to  present  to  them ;  and  that  they  would  be  retained  in 
part  b^  these  liquids^  through  the  agency  of  the  mutual  attrac* 
tion  evinced  in  liquid  mixture^  even  although  the  pressure  under 
which  the  union  took  place  were  considerably  reauced,  and  the 
temperature  raised.  In  this  way  there  might  result  a  mixture  of 
a  liquefied  gas  and  a  common  liquid  in  EC^uced  proportions,  at 
the  ordinary  atmospheric  pressure  and  temperature. 

But  it  is  not  necessary  to  suppose  that  the  gaseous  bodies, 
whose  absorption  by  liquids  it  is  attempted  to  explain,  be  pre- 
sehted  in  a.  liquefied  state*  Apalo^  will  lead  ya  to  «x:peottbskt 
the  mere  injection  into,  our  absorbing  li<{mds|  of  such  gases  in 
•their  elastic  state,  will  occasion  their  li^uefaotion,  and  jcol^se- 
.  quently  bring  into  pla^y  the  affinities  of  liquids,  and  tli0  oonQ€K 
mitant  diminution  of  volatility,  on  which  the  explanation  in 
founded. 

Thus :  sulphuric  aei4»  concentrated  as  much  aa  it  can  be,  boils 
at  about  620  •  Let  a  quantity  of  sulphuric  acid,  so  conoentsated 
be  heated  to  600°jt  and  kept  at  that  temper^ure^  and  let  tile 
steam  of  water  pjreviously  raised  to  the  Mtme  tempeiatiire,  he 
conducted  into  it.  We  would  predict,  without  the  least  hesitii- 
tion/  as  the  reault,  the  detention  and  absorption  of  the  steam, 
notwithstanding  its  high  elasticity,  until  the  boiling  point  of  tte 
acid  was  reduced  by  me  dilution  to  600^*  Here  then  wo  have 
an  instance  of  the  absorpticm  of  a  gt^^ous  body  (steiim  at  600^), 
by  a  liquid  at  t^e  same  temperature ;  yet  in  oiAfif  to  liquefy  the 
gaseous  boc^  absorbed^  in  the  Qrdinary  we-y>  it  would  be  nacia* 
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Mff  to  mM  liiiMfti  th>6tf^'i^6f  lofig  ipVitt  6('iMcltf4llXf',  4rr  id 
212^  Fahr.  Such  a  reduction  below  the  degree  of  tem|i^ffetttire 
at  which  the  absorption  took  pkce,  wouki  be  producttyej  in  all 
probAbllify,  t)f  Iii|tteib;6doii  ih  the  ciLse  of  the  most  refractory  of 
the  gases»  Kow  %  <:ompositiQa  of  aulphuftc  ^bid  ^hd  water,  the 
same  in  evevy^  respeet,  might  be  obtained  mora  directly  by  sim^ 
ply  mixing  togeth^' the  in^^iefits>  both  being  in  m  liquid 
state.  TBii  cluse  of  th#  a^bsprptidn.  df  ft  ^s^ous  bddy  by  a 
liquid  is,  tiierefore^  depeildrat  upon  the  affimty  which  oooasiona 
the  iniscibility  of  liOuidsi  and  is,  in  fact>  an  instaaoe  eftfa6*miz- 
ture  of  two  liqiids.  Many  ^ioAldx  ilkf^tfatidns  might  be  ad4uced 
ifrequired^  '    r     . 

We  are, '  therefor^, ,  authorized  iii  concludinf;  that  gasei  may 
owe  their  absorption  by  liquids, — ^to  their  capability,  of  being 
li^uMed,  aiid  to  the  affinities  of  liquids  (ftppfti^i^t  ih  thfeir  tniftci- 
lAwf);  to  which  th^  become  in  this  way  elt{)oft^d.  Theile  pro^ 
pefties  ttiky,  thef6mre,  b6  considered  its  th^  prdstiniate  df 
immediMe  c^li6es  of  th^  absorbabiHti^  of  the  ^ses.  Upon  thti 
#u)ip<Mitlonj  ftdlutibns  of  gase6  ih  liquids  fM  miittunis  m  a  more 
volatile  with  a  lei^  voliitile  liquid ;  ahd  to  th^th  tnay  be  eittended 
th«  IttWii  which  libld  iH  such  mixtures. 
•  B^eral  dt'cuMttthcei^  ftt^  fkvourstble  to  this  tie#  of  the 
abdt^ion  of  gases. 

1  .The  cause  assignediis  dne  vfhith  we  know  to  exist,  tod  to  be  in 
eperatioti.  It  in  ho  suppositious  cause  bf  the  existenee  c^  wideh 
we  ean  adduce  no  other  ettdence,  th^n  its  eonvenlency  in  ex- 
blidtting  cartdn  phenomena.  V^e  possess  Evidence  that  almost 
lA  the  gases  may  be  condensed  into  liquids.  They  are,  thei«f6re, 
neeessarily  utidet  the  influence  df  those  c&ui^es  which  we  have 
^appoted  to  ocdasion  gaseous  ^bsbrbabiHty.  Thus :  Mr.  Fara- 
day cOttdenl^ed  sulphurous  acid  g&s  into  a  liquid,  tad' found 
that  its  vapour  possessed  an  elasticity  which  was  balanced  by 
the  weight  of  aoout  2  atmospheres  at  45^  Fahrenheit.  Here 
then  is  a  liquid^  which,  from  the  frequency  of  the  intemiiscii- 
Vaty  of  liquids,  might  be  e>tpected  to  possess  the  property  of 
tibtinng  so  intimately  with  (Certain  of  out*  reputed  liquids^  as  to . 
admit  of  being  detained  by  them  in  considerable  quantity  at 
the  ordinal^  pressure  and  tethpei-ature.  And,  according:ly,  sul- 
phurous acid  is  absorbed  ana  detained  in  large  pix>portions  bjr 
sulphuric  acid  aM  by  alcohol,  iind  in  a  cousiderable  measure 
by  Water. 

2.  It  is  a  coincidence  which  appears  more  than  aceidentlil, 
that  the  gAfiies  which  yielded  to  Mr.  Peraday  are,  genersdly 
flipeAkiUg,  of  easy  tibsorbabilit^.  This  will  appeiii^  from  the 
iollbwing  table  of  the  gases  which  were  liquefiea  by  thftt  eltpe- 
rimentet*,  of  the  pressure  of  their  vApours  m  atmospheres,  and 
of  the  amount  of  their  absorption  by  water  and  alcohd  at  60^ 
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accordiDg  tothe  experimeats  of  TbomsoQ,  Heiify,i  Dalton,  and 
Saussure. 


Giues  liquefied. 

AmmoniaoBl  •■••••••#• 

Sulphupoous  add 

Muriade  add 

Cyanogen. .. .  •• 

Chlornie «.— 

Sulphuretted  hydrogen  • 

Carixmic  add • 

Nitrous  oxide 

Euchlorine... ..  •  4 ..  •  •' 


• 

PioMiie  of 

1  ToLwater 

vapottiain  aU 

abaorbain 

iiMMpheres* 

tols.  at  60<>. 

6-5at50<> 

im' 

8  at  45 

4«-78 

40  at  50 

516 

S-7at45 

4*5 

4at60 

S 

17  at  50 

1 

SBatSS 

1 

50  at  45 

1 

—  • 

8 

1  voLalfiohol 
abamhain 
vols.at60» 


115-77 


606 
1-86 
L-5S 


'.  With  the  ejxception  of  fluosilicic  and  fluoboric  gases,  all  th,e 
gaaes  absorbed  in  considerable  Quantity  by  water,  aire  contained 
in  the  foregoing  table*  While  the  other  ^ases,  such  as  oxyseni 
hydrogen,  &.c.  which  are  condensed  into  liquids  with  ^eat  £ffi- 
culty,  are.  absorbed  by  water  in  very  minute  quantities  indeed. 
This,  however,  is  more  than  the  theory  requires. 

3.  Mr.  Faraday  was  enabled  to  give  approximations  to  the 
specific  gravities  of  some  of  the  liquids  mto  which  the  gases 
were  reduced.  Now  it  would  be  an  objection  to  the  hypothesis, 
if  there  were  an  excessive  discordance  between  the  specific 
gravities  obtained  by  Mr.  Faraday,  and  the  specific  gravities 
.which  these  liquids  maintain  in  mixture,  or  wnen  in  solution 
with  water,  &c.  For  although  the  specific  weight  of  a  mixture 
pf  two  liquids  is  rarely  the  mean  of  the  weights  of  the  liquids, 
yiet  in  general  the  variation  from  the  mean  is  not  excessive. 
There  exists,  however,  no  such  discordance.  Indeed,  a  com- 
parison of  these  specific  weights,  which  I  have  made,  re- 
markably confirms  die  theory. 

In  addition  to  these  facts,  this  hypothesis  has  in  its  favour 
.all  those  circumstances  which  are  thought  to  recommend  the 
chemical  theory  of  the  absorption  of  gases,  so  ably  illustrated 
by  BerthoUet,  Thomson,  and  ^aussure.  Indeed,  the  account  here 
given  may  be  considered  as  a  development  of  that  theory. 

By  the  latent  heat  which  becomes  sensible  in  the  condensa^ 
tion  of  vapours,  and  also  by  the  heat  which  is  frequently 
evolved  in  the  mixing  of  liauids,  that  increase  of  temperature, 
whicii  always  marks  the  aosorption  of  gaseous  bodies,  is  ex- 
plained. The  same  liquid  absorbs  different  quantities  of  dif- 
ferent gases,  and  different  liquids  absorb  unequal  Quantities  of 
.the  same  gas,  from  the  attraction  between  the  absoroin^  liquids 
.and  the  gases  when  liquefied  being  variable,  as  is  the  case 
among  ordinary  liquids.  Diminution  of  pressure,  or  increase  of 
temperature  unifornily  lessens  the  quantity  of  a  gaseous  body 


183&.]'  .  Scieflt^  Noiie6»^0hmisify.  73 


leteiaed  bjr  a  Uq«i4»  'becauBe  'th^  absorbed  gas  is  itsfilf  then  ia 
*a  liquid  ^«tate;  and  the  volatility  of  all  liquids,  whether  by 
themselves  or  mixed  with  others^  is  dependent  upon  pressure 
and  temperature.  The  law,  ho^wever,  which  Dr.  Henry  deduced 
from  his  experiments  upon  carbonic  acid,  viz.  that  the  quantity 
of  a  gas  which  water  absorbs  is  directly  proportional  to  the 
pressure,  is  at  variance  with  this  theory.  It  is.  not  likely  that 
Dr.  Henry  would  have  come  to  the  s€une  conclusion,  had  he 
experimented  upon  the  more  absorbable  gases.  In  the  case  of 
muriatic  acid  gas,  for  instance,  it  is  unlikely  that  he  would  have 
succeeded  in  impregnating  water  with  a  double  portion  by 
doubUng  the  pressure.  Tnere  may,  nevertheless,  be  an  ap- 
proximation to  such  a  law,  when  the  quantity  of  gas  absorbed 
IS  inconsiderable,  as  it  is  in  the  case  of  carbonic  acid  gas ;  our 
knowledge  of  the  laws  by  which  a  volatile  is  retained  by  a  more 
fixed  liquid,  bein^  too  superficial  to  enable  us  at  present  io 
decide  the  point  in,  question.  The  existence,  however,  of  a 
general  mechanical  law  of  that  4^cri{>tion  is  incompatible  with 
any  chemical  theory  which  can  be  given.  Supposing  such  a 
law  to  hold,  it  is  remarked  by  Dr.  Thomson,  tnat  ^*  the  pro- 
portion of  the  ingredients  in  this  case  i^.  entirely  regulated  by 
the  bulk,  whereas,. in  chemical  combinations  it  is  regulated  by 
the  weight.'^  Dr.  Thomson,  notwithstimding  this  admission, 
attempts  ingeniously  to  reconcile  such  a  law  to  his  modification 
of  the  chemical  theory.* 

The  same  objeotions  are  applicable  to  the  analogous  mecha- 
nical  law,  that  the  quantity  of  a  gas  absorbed,  estimated  by  the 
bulk,  is  unaffected  by  variations  i|i  temperature.  Such  a  law 
wouhl  be  agreeable  to  the  theory  illustrated,  if  it  were  true  that 
the  pressure  of  vapours  from  Uquids  is  exactly  proportional  to 
the  temperature.  But  we  know  that  the  elasticity  of  vapours, 
over  their  liquids,  increases  in  a  much  higher  ratio  than  the 
temperature.  Hen^e  we  are  led  to  propose  a  difierent  law,  viz. 
that  by  increasing  the  teoiperature  of  a  liquid,  we  diminish  its 
capacity  to  absorb  any  gas,  qot  in  the  same  but  in  ■  a  much 
greater  proportion, 
..  Dr.  Iienry  &nd  Mr.  Dalton  have  proved,  that  the  amount  of 
any  gas,  absorbed  by  a  quantity  of  water  in  a  vessel,  depends 
greatly  upon  the  gaseous  residue.  This  fact  is  deducible  from 
the  supposition,  that  the  gases  are  liquefied  when  absorbed. 
For  all  liquids  continue  to  evaporate  until  they  are  pressed 
upon  by  an  atmosphere  of  their  own  vapour,  eqidal  in  elasticity 
to  that, which  they  are  capable  of  evolving  at  the  temperature 
of  the  experiment.  In  a  solution  of  carbonic  acid  in  water,  we 
ooght,  therefore,  to  expect  carbonic  acid  to  be  given  out  or 
to  evaporate,  till  an  atmosphere  of  that  gas  be  formed  of  ela&* 

•  •'  •  ...  ■  .    ' 

*  System  of  Chem.  ToL  iL  p.  61. 
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ticily  fiufieient  to  counteMK^  the  tettdeMf  to  ttinkii§  Hi^ 
g«B6Cni«  fbvm.  of  the  fMiftining  lic^uid  cufbdtiifc  Add.  If  the 
iOltttion  b«  fh^ely  enpoBed  to  the  ftir,  the  ^ol6  6f'0i<$  <itA6lkld 
Aoid  will  in  a  short  tim^  adsnaie  the  gaseous*  fbHUj  fttm  thtf 
icdpoiwibility  of  forming  such  an  atmosphere.  But  if'  tiie  ^oht^ 
tion  be  eiBposed  to  a  limited  quantity  of  anr  foreign  gas,  thitf 
Mrbonio  aoid  will  cease  to  evaporate^  when  the  elasticity  6f  th« 
gastoniB  portion  can  counteroEct  the  volatility  of  the  Itqnefied 
pait.  The  greater  the  quantity  of  the  foreign  gas  with  whidt 
the  solution  is  in  IVee  communication,  the  }ess  carbonic  ^eld 
will  be  detained^  or  would  be  taken  up,  were  the  absorption  but 
commencing.  Henc^  the  influence  of  the  gaseous  residue^  aii  it 
10  called. 

To  the  partial  displacement  of  one  gas  absorbed  by  a  liqirid, 
bv  another  gas>  parallel  oases  may  be  adduced  fVom  the  mitttil^ 
of  liquids^  Thus,  if  alcohol  holding  a  volatile  oil  in  Solntioit 
be  poured  into  water,  the  greatest  part  of  the  Oil  s^parateti; 
while  the  alcohol  unites  with  the  water.^-^The  simnltanednn 
absorption  of  several  gases  by  2l  liquid  belong  to  this  cltiss  of 
appearances.  From  Mr.  Dalton's  theory  it  follows  that  two 
gases  absorbed  into  a  liquid  should  really  ocOupy  always  (hi 
same  roOm  as-  they  would  occupy,  if  each  of  them  baa  beem 
absorbed  singly,  at  the  degree  of  density  which  it  has  in  th6 
mixture.  This  law  is  inconsistent  with  the  explanation  giveti 
here ;  but  it  has  been  fully  disproved  by  the  suDsequent  expe^ 
riments  of  Saussure. 

Jt  may  be  stated  in  conclusion,  that  all  diat  is  insisted  upoA 
in  the  foregoing  sketch  is,  that  when  gases  appear  to  be  ab^ 
sorbed  by  liquids,  they  are  simply  reduced  into  that  liijtrtd 
inelastio  rorm,  which  otherwise  (by  cold  or  pressure)  they  mi^ht 
be  compelled  to  assume.  That  their  detention  in  the  ftbsorbm^ 
liquid  is  owing  to  that  mutual  affinity  between  liquids,  which  is 
so  common.  An  affinity  which  occasions  the  miscibility  of, 
liquids,  afiiects  the  bulk  or  density  of  the  mixture,  and  ft^ 
<iuently  impairs  the  volatility  of  the  more  easily  vaborised  liquid 
in  the  mixture.  In  this  way,  the  phenomena  of  the  absorptrOtt 
of  gases  are  brought  into  the  same  class,  as  those  of  the  mis* 
cibuity  of  liquids.— (Scots  Mechanic's  Magazine.) 

Ml8C£).LAN£OU3« 

2.  Lieutenant  Drummand'e  Statian^Lightm 

We  are  enabled  to  furnish  some  additional  particulars  to  the 
account  of  this  interesting  and  useful  invention,  given  in  the 
last  number  of  the  Annab,  p.  461 . 

Among  the  applications  of  the  Station-light  suggested  by  th^ 
inventor,  hi  his  paper  on  the  subject,  is  the  adapting  of  it  to  the 
very  important  purpose  of  illuminating  light-houses ;  which  he 
recommends  especudly.with  regKird  to  tbAe;  light-Jiouses  first 
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fay  veeads  approaohiog  hmd.    The  dd^  diitialstloii  .of 

tha  Iteht  Bmitked  t»y  4be  iocaodesctat  lime,  vrbea  oeolpare^ 
mlh  Uiftt  firom  the  combusftioQ  of  oil;  is  a  d^imcy  of  the 
flfifUhw.nijfS4  whetow^  compared  with  daylight,  it  has  the  samfe 
rays  io  exu$$.^ 

3.  BiUterinaBogs  ^  • 

A^letter  from  the  Vlscoitot  Dtrnlo,  of  which  thd  following  ife 
an  extract,  was  read  at  the  meeting' of  the  Royal  Dablin  Societj^, 
June  15th,  1826. 

^'  In  a  bog  upon  an  estate  of  liOrd  Clanearty's^  adioinii^ 
Ballinasloe,  has  just  been  dug  up  a  tab  of  butter ,  which,  ^om 
the  ctTMimstanne  of  the  W0(9d-wQrk  hating  been  quite  rotten,  so 
as  to  fall  off  when  touched,  must  be  of  great  antiquity.  It  was 
this  morning  disicov^f  ed  by  turf-cutters  at  the  depth  of  eight 
feet  from  the  surface  of  the  bog.  Upon  probing  it  with  a  long 
knife  some  hard  substance  was  found  to  resist,  m  consequence 
of  which  it  was  cut  into  two  pieces.  The  resistance  appears  to . 
have  arisen  from  a  great  part  of  it  having  become  hard  and 
dry ;  about  one  half  of  it  is  ia  this  state,  the  rest  to  all  appear- 
mice  fresh  and  good,  and  emitting  no  smell. 

*'  The  two  parts  hare  been  put  together  again,  and  at  present 
lie  in^Iiord  Olancarty's  cellar  at  Oarbalfy.    The  marks  of  tiie 

4ul)  on  them  are  quite  distinct.^' 

.  .  .  ^   .  ...» 

4.  Luminous  Meteor. 

On  the  2d  of  January,  1825,  about  5  a.  m.  M.  Antonio  Bni- 

.^ida8si,an  his  return  to  Arezao>  observed,  between  8.  Qiovaiini 

ttad  Monte varchi,  a  singular  dectrie  phenomenda.    Aboat  a 

.hmdred  paees  off^  and  at  the  height  or  about  ten  fitthoms  or 

less  from  the  ground,  appeared,  on  a  sudden,  a  luminous  meteOr, 

•oflhe.formof  a  trnnoated  cone.    This  meteor  appeared  to  be 

formed  of  a  globe  of  fire  situated  in  its  fore  nalrt,  which  was  the 

narrower,  and  which,  by  its  rapid  motion,  left  behiud  a  track  of 

light,  which  gave  it  'the  appearance  of  a  cone.    This  light 

becanie  gradually  less  intense  towards  the  base^  and  seemed  to 

split  into  rays,  issuing  from  the  opposite  extremity.    The  whole 

surface  of  the  cone  was  illuminated,  and  cast  out  sparks  of  the 

Seatest  brilliancy,  in  brightoess  like  the  electric  sparks,  but  t|i 
9  effect  resembling  those  exhibited  by  filings  of  iron,  when 
thrown  upon  the  flame  of  a  candle.  Tne  whole  length  of  the 
meteor  appeared  to  be  about  two  fathoms,  and  the  diameter  of 
the  base  naif  a  fathom.  At  the  centre  of  this  base,  there  was 
a  total  absence  of  light,  which  formed  in  that  part  a  dark  spot ; 
'  the  direction  of  its  motion  was  from  west  to  east,  and  nearly 
horizontal,  inclining,  however,  a  little  towards  the  ^arth.  Its 
motion  was  very  rapid ;  for  in  less  than  five  seconds  it  traversed 
a  space  of  about  350  paces.  During  this  passage  it  shed  a  most 
briniant  light|  so  that  a  certain  extent  of  land  was  illuminated^ 
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as  in  full  day  I%ht«  The  emanations  of  this  luminous  body- 
were  lost*  in  the  uir,  instead  of  being  :exAinguished  in  the  ground  ^ 
it  left  behind  no  smell,  produced  no  explosion  or  noise  of  any 
kind,  not  even  that  hissing  made  by  artificial  fire  works.  The 
ni^ht  in  which  this  phenomenon  occurred  was  calm,  but  very 
cold,  and  the  sky  clear.  A  great  number  of  shooting  stats  were 
seen  before  and  after  the  appearance  of  the  meteor,  Antologia, 
Feb.  1825.— (Edin.  PhiL  Journ.) 
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The  Hunterian  Oration  delivered  last  February  at  the  Royal  College 
of  Surgeons,  on  the  Natural  History  of  the  Oyster,  and  some  of  the 
principal  points  in  its  anatomy.     By  Sir  A.  Carlisle. 

A  Narrative  of  a  Voyage  in  his  Majesty's  Ship  Bldnde^  under  the 
command  of  Capt«  Lord  Byron,  undertaken  for  tne  purpose  of  convey- 
ing to  the  Sandwich  Islands  the  bodies  of  the  late  King  and  Queen  of 
tiiose  Islands;  with  the  natural  history  of  this  interesting  group « of 
islands^  &c.    By  R.  B.  Bloxam,  MA.  Chaplain  of  the  Blonde. 


JUST   PUBLISHED. 


Euclid's  Elements  of  Geometiy,  translated  from  the  edition  of  Pey- 
rard ;  to  which  are  added  Algebraical  Demonstrations  to  the  Second 
and  Fifth  Book«;  By  Geo,  Phillips,  of  Queen's  College,  Cambridge. 
Parti.    Book!  to 6.    6». 

Practical  Observations  on  the  Convulsions  of  Infants.  By  J(An 
North,  Surgeon  Accoucheur. 

Practical  Observations  in  Surgery,  more  particularly  as  regards  the 
Military  and  Naval  Service.  By  Alexander  Copland  Hutchison. 
Second  Edition,  considerably  enlarged.     8vo.     I2s. 

Delafons*  Description  of  a  new  Patent  Instrument  for  extracting 
!  Teeth ,  ai\d  a  Patent  Method  of  fixing  A  rtificial  Teeth.    5s. 

A  Treatise  on  Diet,  with  a  view  to  establish  some  general  principles 
for  the  prevention  and  cttre  of  the  diseases  incident  to  a  disordered 
state  of  the  Digestive  Functions.  By  A.  J.  Paris,  MD.  FR^.  &c.   Svo. 
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Avncm  XV: 

NEW  PATENTS. 

•  «  ,  .  .  .  > 

L.  Zachariaby  jun.  of  Portsea^  pawnbroker^  for  a  combination  of 
inaterials  to  be  used  as  fuel. — ;May  8* 

D.  Dunn,  King's-row,  Pentonville,  manufacturer  of  essence  of  co  jPee 
and  spices,  for  improvements  upon  the  screw  press  u^ed  in  the  pressing 
of  paper,  books,  tobacco,  or  bale  goods,  and  in  the  expressing  of  oil, 
extracts,'  or  tinctures,  and  for  various  other  purposes  in  which  great 
pressure  is  required. — May  23. 

T.  Hughes,  Newbury,  Berks,  miller,  for  improvements  in  the  method' 
<^  restoring  foul  or  smutty  wheat,  and  rendering  the  same  fit  for  use. 
— May'25. 

F.  MoUneux,  Stoke  Saint  Mar]|r,  Somersetshire,  for  an  improvement 
in  machinery  for  spinning  and  twisting  silk  and  wool,  and  for  toying, 
•pinning,  and  twisting  flax,  hemp,  cotton,  and  other  fibrous  substances. 
— May  23. 

T.  r.  Birt,  Strand,  coach-maker,  for  improvements  in  wheel  car^ 
riages. — May  2.^. 

J.  Parker,  Knightsbridge,  iron  a|id  wire  fence  manufacturer,  for 
improvements  to  park  or  other  gates. — May  23. 

D.  P.  Deurbroucq,  Leicester-square,  for  an  apparatus. to  cod!  wort, 
and  also  for  the  purpose  of  condensing  the  steam  arising  from  stills 
during  the  process  or  distil]ation.--^May  23. 

W.  H.  Gibbs,  Castle-court,  Lawrence-lane,  warehouseman,  and 
A.  Dixon,  Huddersfield,  manufacturer,  for  a  new  kind  of  piece  goods  ' 
formed  by  a  combination  of  threads  of  two  or  more  colours,  the  manner 
of  combining  and  displaying  such  colours  iii  such  piece  ^oods  consti- 
tuting the  novelty  thereof. — May  .23, 

J.  Smidii  Tiverton^  Devonshire,  lace  manufacturer,  for  an  iipprove- 
ment  on  the,  stocking  frame.— -May  23. 

J.  Loach,  Birmingham,  brass^founder,  for  a  self-acting  sash  fastener, 
which  fasteninff  is  applicable  to  other  purposes. — May  23. 

R.  Slagg,  ICilnhurst  Forge,  near  Doncaster,  steel  manufacturer,  for 
an  improvement  in  the  manufacture  of  springs^  chiefly  applicable  to 
c^arriages. — May  23. 

'  L.  J.  Marie^  Marquis  de  Combis,  Leicestar-square,  for  improve- 
ments in  the  construction  of  rotatory  steam-engines,  and  the  apparatus  . 
connected  therewith. — May  23. 

J.  B.  Fernandez,  Norfolk-street,  Strand,  for  improvements  in  the 
construction  of  blinds  or  shades  for  windows,  or  other  purposes.— 
May  26. 

K.  Micklebam,  Fumivars-inn,  civil  engineer  and  architect,  for 
improvements  in  engines,  moved  by  the  pressure,  elasticity,  or  expan- 
sion of  steam  gas  or  air,  by  which  a  great  saving  in  fuel  will  be  efiected. 
—June  6. 

H.  R.  Fanshaw,  Addle^street,  silk  embossor,  for  an  improved  wind« 
ing  machine. — June  13.  .  ' 

J.  Ham,  Holton-stjreety  Bristol,  vineffar-maker,  for  an  improved 
process  ibr  promoting  the  action  of  acetic  acid  on  metallic  bodies. 
June  13. 
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/  Extracts  from  the  Meteorolo^icalJoumalkept  at  the  4partm^nts  of 
the  Mojfoi  Creological  Soetety  of  Comv^iau,  Penzance.  By  Mr. 
E.  C.  Giddy,  Curator.     ' 
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80-170 

67 

58 

68*5 

NB 

Cle«r. 

17   30-88 

30-^ 

80^-880 

68' 

58 

60*0 

NW 

Clear. 

18   30-20 

30*80 

30-800 

70 

56 

63*0 

NW 

Cle«r. 

19,  30-82 

8082 

30-220 

70 

58 

640 

NW 

aeir. 

80,  30-22 

30-22 

30-220 

70 

57 

63*5 

Var. 

Clear. 

si!  30-88 

30-88 

.W-280 

68 

56 

62-0 

Vv.^ 

Clear. 

82 

30-18 

30-14 

30-160 

68 

56 

* 

52*0 

Var.^ 

^iear. 

30-2^ 

89*62 

29-980 

78 

48 

61-0 

0*610 

NW 

■    «■ 

RE8ULT& 


Btfo6i«ii«r,iB«anlM%fat. •••... »•*•••.. 88*960' 

R«eiHlerThonn«n«fecr,dite) 6t-0o 

JUitt^  No.  U  ^01<^  No.  8, 0*810» 

Prevailing  wind,  NW. 

No.  1.  This  rain  guage  is  fixed  on  the  top  of  the  Museum  of  the  Royal  Geological 
Society  of  Cornwall,  45  feet  above  the  ground,  and  143  above  the  Iml  of  the  aea. 
9^8.  CaiDKtfttha9omd,90«Bct«N>i«thtlMrd«ifthewa. 


Fentancif  June  84, 1886. 


EDWARD  C  GIDDY. 


UMl]    *  '  ^^Mmatd^  MMMkificia 
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Article  XVII. 
METEOROLOGIGAL  TABLE. 


, 

. 

,     BAHOBfttTEH.      . 

• 

"[jpHEIIIMOIfBTEII* 

*          , 

■  - 

'    1826. 

\yind. 

Max. 

Mw- 

Muh 

Mia* 

£vap« 

B«in.   ' 

Ml  Bfdn. 

# 

►           • 

* 

, 

« 

May  1 

N     W 

8049 

•  S0-fi7 

'S9 

29 

• 

2 

N      E 

30-27 

30-20 

64 

31 

.^ 

3 

N      E 

30-22 

30-20 

50 

37 

-^ 

13 

4 

N     W 

30'22 

30-20 

50 

38 

— 

_ 

5 

N      E 

30-20 

30-19 

55 

38 



6 

N      E 

30-22 

30-20 

50 

36 

_ 

16 

7 

N^     E 

30  22 

30-21 

54 

38 

-« 

8 

N      E 

30-22 

.89-8^ 

62 

28 



9 

N.     E 

30-22 

30-22 

66 

36 

— 

10 

N'  W 

30-24 

.  3018 

65 

36 

•— 

11 

S       E 

30-39 

30-24 

68 

37 

-97 

k 

12 

K      £ 

30«4O  . 

3Q-S9 

5e 

.37 

r 

13 

N      E 

30-41 

30-28 

62 

29 

^^ 

14 

N      E 

30-28 

30-27 

64 

•2^ 

! 

1               • 

15 

N      E 

30-30 

30  27 

61 

32 

_.r- 

• 

16 

S       E 

SO-SO 

30-26 

70 

45 

-^ 

^ 

17 

N     W 

30-26 

30-24 

.    74 

4,5 



18 

S       E 

30-24 

30-08 

76 

45 



d* 

19 

8     w 

30-08 

29-92 

75 

50 

,^ 

Id 

20 

E 

^  30-18 

29-92 

68 

37 

•96. 

21 

N     W 

30-19 

30-18 

72 

** 

1' 

25 

N"W 

30-19 

30-14 

75 

42 

— 

2» 

N   . 

3Q14 

30-01 

70 

4a 

>    ^*. 

•     • 

24 

N     W 

30-01 

29-89 

69 

50 

.-. 

68 

25 

N      E 

29-89 

29-84 

70 

52 

_ 

16 

.    26 

S       E 

29-96 

29-84 

68 

48 

— 

OS 

27 

E 

3004 

29  96 

71 

45 

_ 

28 

N 

30-04' 

29-93 

65 

51 

.^ 

_ 

29 

N      E 

30-04 

29-93 

55 

50 

— 

1-34 

30 

N     W 

3008 

3004 

6S 

55 

— 

07 

31 

E 

30-08 

3003 

60 

51 

-95 

06 

• 

'  '.1 

30-41 

29-84 

76 

28 

2-85 

2-77 

The  obaerrations  in  eadi  line  of  the  table  applf  to  a  period  of  twenty-four  houn, 
>**ginwmg  at  9  A.  M.  on  the  day  indicated  in  the  first  column.  A  dash  denotes  (hat 
tbe  result  is  included  in  the  next  following  observation. 
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REMARKS* 


Fifik  Moutli.^1,  2.  Fine.  S,  Showery.  4.  Ckmdy.  5.  Fine..  6.  Hail  ikovi 
during  the  day.  7,  8.  Fine.  9.  Fine:  yery  distinct  aoUr  halo  ahout  one,  p.m.  of 
unusoally  Unge  diameter.  10.  Cloudy.  11—83.  Fine.  84*.Jg6.  iiWWfty,' 
87,28.  Fine.    89.  Yeiy  rainy  ^y.    80.  Drizdy.    31.  Ooudy. 


RESULTS. 


Winds;    N,  8;  NE,  13;  E,8;  SE,4;  SW,  1;  NW,  8. 
Barometer:  Meanheigfat 

For  the  month. « •»••.••••  304 j^6  tncfaea. 

Thermometer:  Mean  height 

For  the  month S2'bS29 

Evaporation ,.•  2*85  in. 

Rain ...• ^.. V.  8'7T 

\  ■        < 


Laboratory i  Siratfbrd^  Sixth  Months  91,  1^6. 


R.  HOWARD. 


ANNALS 


OF 


PHILOSOPHY. 


AUGUST,  1826, 


Article  I. 


Ah  JLccount  of  a  cur^m  Phenomenon  observed  in  the  Moon. 

By  the  Rev.  J,  B.  Emmett. 

(To  the  Editors  of  the  Armah  of  Philoiophy.) 

GENTLEMEN,  Great  Ouuhumr  near  Boroughbridge^  Jmt^  5,  1826. 

Tm£  following  communicatioD  will,  perhaps,  be  intereBtiDg  to 
some  of  your  readers :  the  observations  were  made .  with  tbQ 
greatest  care^  and  with  a  verv  fine  telescope. . 

On  the  12th  April,  8^,  whilst  observing  that  part  of  the  moOo 
called  Palus  Maeotis  by  Hevelius,  with  an  excellent  Newtonian 
reflector,  which  has  an  aperture  of  six  inches,  and  which  bears 
a  beaii^fullv  distinct  power  of  800,  and  upwards,  the  most 
southerly  of  two  spots  in  Mseotis,  called  Alopecia  by  Heveliust 
and  tbe  most  northerly,  not  noticed  by  Hevehus  or  Cassini,  but 
whiclx  is  included  in  Russell's  beautiful  maps,  were  seen  a9 
usual.  Between,  and  very  nearly  in  a  right  line  joining  tliepi^ 
but  nearest  to  the  N  spot  (the  distance  nom  the  N  spot  being 
about  one-fourth  that  from  the  S)  appeared  a  very  conspicuous 
spot, .  wholly  enveloped  in  black  neoulous  matter,  whico,'  as  if 
carried  forward  by  a  current  of  air,  extended  itself  in  an  easterly 
direction,  inclining  a  little  towards  the 
S,  rather  beyond  tne  margin  of  Mseotis. 
The  powers  used  were  70  and  130 ;  the 
state  of  the  air  was  such,  that  greater 
laagnifying  powers  could  notbe^mployed 
with  advantage. 

April  13"*,  8**  to  9** ;  the  cloudy  appear-  K 
ance  was  reduced,  botb  in  extent  and 
intensity  :  the  spot  from  which  it  seemed 
to  issue,  had  oecome  more  distinctly 
Tisible ;  it  resembles  the  small  circular, 
or  if  near  the  Umb,  as  in  this  instance, 
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elliptical  cavities,  which  are  visible  io '  almost  every  part  of 
the  moon. 

April  l?"*,  9^,  Scarcdy  a  traoe  ef  the  nebulous  matter. 
Powers  70,  130^  200 1  all  which  were  used  in  the  last  obaer- 
vation. 

May  11,  12,  13^  15 ;  June  9,  10.  The  three  spots  distinctly 
visible;  but  ao  tr«ct  of  Ike  nejuidlou^  naatler;  fivwers,  130, 
200,  400,  800.  Appearances  the  sane  ob  idl  tho  above-men- 
tioned days,  with  an  aerial  refractor  of  18  feet ;  powers  60  and 
t200.  The  general  appearance  is  represented  in  outline  in  the 
figure,  in  which  a  represents  Alopecis^;  ^the  N  spot  in  Russell's 
maps,  but  not  noticed  by  Hevelius  or  Cassini ;  c  the  spot  which 
is  the  subject  of  this  paper,  surrounded  with  the  nebulosity. 
The  nebulous  appearance  here  spoken  of  is  not  to  be  confounded 
with  a  darkish  snade  which  is  always  to  be  seen  near  the  same 
part;  oi  M^otis^  and  which  was  distinctly  visible  at  the  same 
time:  the  nebulosity  in  question  wa£(  very  much  blacker;  it 
was  so  conspicuous  as  to  strike  the  eye  immediately.  On  the 
12th  April  it  waA  so  intense*,  that  the  spot  c  ccMild  fiot  be  very 
reiidi]^  disqemed.  It  was  a  more  conspicuous  object  than  any 
spot  m  Mseotis,  and  therefore  it,  has  not  been  permanently 
vis^e ;  had  it  been  so,  it  is  almost  impossible  that  Hevelrus, 
Cassmi,  an€^  RusseH,  who  have  noticed  far  less  conspicttous 
objects,  within  a  few  seconds  of  it,  should  alt  have  Omitted  it; 
and  this  part  of  the  moon  being  one  which  during  several  years, 
fbr  reasons  which  will  appear  when  a  sufllcient  series  of  obseru 
vations  ritell  have  been  made,  I  have  examined  verfmianldy*,  I 
can  positiveljr  state^  that  the  nebalous  appearance  never  pre* 
sented  itself  in  any  of  the  numerous  observations  I  have  mad!e, 
ftom  the  year  1814  to  the  present  time.  Respecting  the  spot  e 
from  which  the  nebulosity  seemed  to  issue  which  is  now  visible, 
I  caniKrt  speak  so  positively.  It  is  not  noticed  by  HeveKaA. 
Cassmi,  or  RusseH ;  and  i% is  weB known  that  tfielattef  ievo^i 
ixeaily  90  years  te  mining  his  maps;  that  he  used  the^  best 
instruiments';  and  Aat  he  has  carefelly  delineated  almost  eveiy* 
vttsibte  speck.  1  do  not  recollect  to  have  seen  it  previously  to 
the  12th  of  April. 

I  regret  that  1  had  no  scientific  friend  with  me  whose  testi* 
mony  might  give  additional  weight  to  this  account  ef  the 
obsefvatioo  oi  the  12th  April  'y  however,  I  hope  that  some  other 
asttonome];s  may  have  been  fortunate  enough  to  see  the  phedno^ 
menon.  I  should  have  communicated  the  intelligence  at  an 
earlier  period,  had  it  not  been  requisite  to  observe  the  moon  at 
about  tne  same  age  afterwards :  this  has  been  done  during  twe 
successive  lunations. 

It  ia  scarcely  safe  to  hazard  a  conjecture  respecting  the  cause 
of  this  phamomenon :  I  shall^  theremre,  merely  propose  a  query. 
Was  it  the  smoke  of  ^  volcano  T  or  was  it  cloucty  matter  T  Tbe 
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fonAtl»r  ipart  of  tbe  o  aery  might  hwe  b^ttr  decided'  bv  obafi^ft- 
don  about  three  or  tour  days  after  opposition  ;  b«t  Uk6  air  #as 
imiformly  eloady^  and  the  moon  qnile  myisiUe. 

The  inooQ  presents  the  same  general  aspect  which  it  did  to 
the  first  telescopic  observers ;  yet  from  my  own  obserrations  I 
am  dohrinced  that  if  a  number  of  astronoutiers  would  take  sepa* 
lAle  and  small  portions  of  thd  lunar  disc,  add  obserre  tfa^  same 
on  every  clear  evening  with  large  instruments,  and  make  use  of 
high  powers,  as  600  or  600,  that  changes  would  be  observed  ; 
flx>m  such  observations,  important  conclusions  may  be  derived, 
some  of  which  are  pointed  out  b^^  Hevelius  in  his  Selenographia. 

P.S/  June  10^,  8^;  there  remains  a  little  blackness  about  the 
s6ot  <r ;  it  is  rather  faint,  of  small  extent,  and  nearly  uniformly 
amused.  J.  B.  Emmett, 
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ARTICLiB  II. 

A  New  Catalogue  of  the  Fall  of  Stones,  Iron,  IXustf  and  soft 
SiAitanceSj  Ory  or  moist,  in  Chronological  Order.'    By  M, 
.  B.  F.  ?.  CaUa^L* 

In  ibis  corrected  and  complete  catalogue  which  M.  Chladni 
has  sent  me,  the  sign  ?  indicates  those  falls  which  this  able 
naturalist  does  not  consider  as  perfectly  verified.^ — (Ar.) 

Falls  of  Stones  or  Inm  brfore  the  Commencement  of  the  present 

Era. 

'  ?  1478  years  before  our  era  in  Crete ;  the  thunder-stone  of 
wbicK  Malchus  speaks,  and  which  was  probably  believed  .tQ 
W  a  symbol  of  Cybelew    Chronicle  of  Parot,  1. 18  and  19.     ' 

(The  shower  of  stones  mentioned  by  Joshua  was  probably 
nothing  but  hail.) 
1200. — St6nes  preserved  at  Orchomenoa.    Pausanias. 
?  1 168. — ^A  mass  of  iron  on  Mount  Ida,  in  Crete.    Chronicle  of 

Pares,  1. 22, 
?  706  or  704. — ^The  Ancyle,  probably  a  mass  of  iron,  nearfy  of 

the  same  fbi^m  as  that  of  the   Cape  and  of  Agram* 

Plutarch. 
654. — Stones  on  Mount  Albantls.    LivA.  30. 
644. — In  China.    De  Guignes. 
465. — M  ^gospotamus.    Plutarch,   Pliny,  and   others.    A 

stone  near  Thebes.     Scholiast  on  Pindar. 
211.-^In  China.     De   Guignes,    and    General    History   of 

Chtnja.  ,. 

205  or  206. — Ignited  stones.    Plutarch,  FcA.  Max.  c.  2. 
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-192. — In  China.    DeGnignes. 

176.- — A^tone  in  the  lake  of  M^irs.     Liv.  xli.  3. 

90  or  89. — A  shower  of  bricks.    Pliny  and  JuL  Ob$, 

89, — In  China.     De  Guignes. 

56  or  62.-— Spongy  iron,  in  Lucania.     Pliny. 
?  46. — Stones  at  AcHla.     Cesar. 

38,  29.  22,  19,  12,  9,  6.— FaUs  of  stones  in  China.      De 
Guignes, 

Stones /alien  at  undetermined  Epochs. 

The  mother  of  the  gods  fell  at  Pessinus. 

The  Elagabalus  at  Emisa,  in  Syria. 

The  stone  preserved  at  Abydos,  and  that  of  Cassandria. 
Pliny. 

?  The  black  stone  and  another  preserved  in  the  caaba  or 
temple  at  Mecca. 

(The  stone  preserved  in  the  coronation  chair  of  the  kings  of 
England  is  not,  as  has  been  believed,  a  meteoric  stone.) 

Falls  of  Stones  or  Iron  after  the  Commencement  of  our  Era, 

In  the  years  2,  106,  154,  310,  and  333,  some  stones  fell  in 
China.    Abel  Remusat,  Journ.  de  Phys.  May,  1819. 

(The  stone  which  it  was  pretended  fell  from  heaven  in  41 6, 
at  Constantinople,  of  which  Sethus  Calvisius  makes  mention  in 
his  Op.  Chronolog.  was  only  a  stone  from  Constantine's  great 
column,  which,  by  its  fall,  injured  the  pedestal.) 

...  .A  stone  in  the  country  of  the  Vocontini.     Pliny. 
452. — Three  large  stones  in  Thrace.    Cedrenus  and  MaroeU 

linus. 
6th  century. — Stones  on  Mount  Libanus,  and  near  Emisa.  in 

Syria.    Damascins. 
?670   (or  thereabouts.) — Stones    near    Bender,    in    Arabia. 

Koran,  8, 16 ;  cv.  3  and  4,  and  the  Commentators. 
616. — Stones  in  China.    Abel  Remusat, 
648. — An  ignited  stone  at  Constantinople. — Abel  Remusat. 
839 .-^.Stones  in  Japan.    Abel  Remusat » 
852,  m   July,  or  August. — A  stone   at  Tabaristan.     De  Sacy 

and  Quatremere. 
866,  in  December* — Five  stones  in  Egypt.     The  same. 
885. — Stones  in  Japan.     Abel  Remusat, 
897. — At  Ahmed-Dad.     Quatremere:  according  to  the  Chnon. 

Syr.  in  892. 
921.«'^Large    stones    at  Narni.     Manuscript ^  Chronicle  of  the 

monk  Benedictus  de   Saint- Andrea,  which  is    in  the 

library  of  the  Prince  Chigi,  at  Rome. 
951. — A  stone  at  Augsbotirg.     Alb.  Stad.vmd  others. 
998. — Stones  at  Magdebourg,     Commas  and  Spangenberg. 


lOMy  or-sooD  after."— A  mass  ofiron  in  the  Bjorjan*    Avieennes. 

(They  have  murdered  the  name  in  Lurgea  and  Cordova*) 
\Qr2\y  between  the  24th  of  July  and  the  2l8t  of  Aug.-p-<-Stonet 

in  Africa.    X)e  Sacy. 
1057. — A  stone  in  Corea.    Abel  Remmat^ 
1112. — Stones  or  iron,  near;  Aquileja.     Vahasor. 
1136,    or    1136.«-^A  stone  at.Oidisleben.      Spangmherg  and 

others.  ^ 

1164,    at  the  feast  of  Pentecost. — Iron    in  Misnia.     Geogm 

Fabricius* 
1249,  26th  July. — Stones  at  Quedlinburg,  8cc.     Spangenberg 

and  Rivander. 
?  13th  century «-^A  stone  at  Wurzbtirg^    ScJiott.  Phy6.  Cur. 
Between  1251  and  1363. — Stones  at  Welikoi-Ustiug,  in  Russia* 

Gilbert's.  Ann,  vol.. 35. 
?  1280.—  A  stone  at  Alexandria,  in  Egypt.     De  Sacy. 
1300,  or  thereabouts. — Lai^e  stones  in  Arragon,  according  to  a 

mantLScript  Chronicle  preserved  in  the  National  Museum 

of  Pest,  in  Hungary,  being  the  continuation  to  that  of 

Martinus  Polontis. 
1304,  1st  October. — Stones  at  Friedland  or  Friedberg.    Kranz 

and  Spangenberg. 
1328,  9th  Jan. — ^In  the  Mortahiah  and  DakhaHah.     Quatremire* 
?  1368. — In  the  country  of  Oldenburg,  a  mass  of  iron.    Siebrand 

Meyer. 
1379,  26th  May.— At  Minde,  in  Hanover^  .  Lerbecius. 
1421. — A  stone  in  the  island  of  Java<^    Sir  Thomas  Stamford 

RaffleSj  vol.  ii.  p.  137. 
?  1438. — Spongy  stones  at  Rda.    Proust, 
?  . .  •  •  -^A  stone  near  Luceru.     Cysat. 
1474. — rNear  Viterbo,  two  large  stones.     Biblioteca  Ilaliana, 

vol.  xix.  (Sept.  1820)  p.  461. 

1491,  22d  March. — A  stone  near  Crema.    Simoneta. 

1492,  7lh  Nov.— At  Ensisheim. 

1496,  26th  or  28th  Jan. — ^Stones  at  Cesena,  &c.     Buriel  2Lud 

Sabellicus. 
151 1,  near  the  middle  of  September. — A  great  fall  of  stones  at 

Crema.     Gionani  del  PratOy  and  others. 
1516. — In  China,  two  stones.    Abel  Remusat, 
1520,  in  May  .-^Stones  in  Arragon.     Diego  de  Sayas. 
?  1528. — Large  stones  at  Augsburg.     Dresseri  Chron.  Saxon. 
?  1540, 28th  April. — A  stone  in  the  Limousin.    Bonav,  de  Saint'^ 

Amablet, 
1540  to  1550.^ — ^A  mass  of  iron  in  the  forest  ^of  Nannhof^ 

Albinus  Meisniche  Bergchronik  (th^t  is  to  say,  Chronicle 

of  the  Mines  of  Misnia). 
....  — Iron  in  Piedmont.    Mercati  and  Scaliger. 
1562|  19th  May.^Stones  iu  Thuringia*    Spangenberg. 
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1661«  nth  May.— •At  Tovgo  and  Eileabourg  (dascribed  by 
Arcem  Juliam).    Gesner  and  Da  Boot. 

1580^  27th  May. — Stonaa  near  Qollin^eo.    Bange. 

1581,  26th  July.«-*A  atone  in  Thuringia.    Binkard  OUanus. 

1683, 9tb  JaiidT^At  CaatroYiUari.   CaUo,  Mercixti,  and  impMiafi 

1683^  2d  March.    In  Piedmont.    Mercaii. 

l£i&6,  Ist  Mavch.    Stones  at  CraYalcora.    MiturtUL 

« •  • .  In  the  same  centui^.«-A  stone  in  the  kingdom  of  Valencia. 
Casin9f  and  the  Jesuits  of  Coimbra. 

1618,  in  August. — A  great  fall  of  stones  in  Stiria,  Fundgruben 
der  Orients.  (Mines  of  the  East,  by  M.  de  Hammer.) 

1618.-**'A  metallic  mass  in  Bohemia.    Krontand.  .    . 

1621,  17th  April. — A  mass  of  iron  near  Lahore.    Jehan  Guir. 

1622,  10th  Jan. — A  stone  in  Devonshire.    Humph. 

1628, 9th  AjDriL-^Near  Hatford,  in  Berkshire.    Gentkm.  Mug^ 

1634,  27th  Oct.<— Stones  in  CharoUais. — Jformiis. 

1 1636,  7th  July.-*-A  stone  at  Calce.     Valisnieri. 

1636,  6th  March.— In  Silesia.    Lucas  and  Cbsvmus. 

1637  (not  1627),  29th  Noy.-<-In  Provence.     Gassendi. 

1642,  4th  Aug. — In  Suffolk.     GentknuaCs  Magaxitse. 

?  1643  or  1644.— Stones  in  the  sea.     Wurfbain. 

1647, 18th. Feb. — A  atone  near  Zwickau.  .  Schmid. 

1647,  in  Aug. — Stones  in  Westphalia.     Gilbert's  Ann. 

Between  1647  and  1654. — A  mass  in  the  sea.     WiUman. 

1660, 6th  Aug«-^A  atone  at  Dordrecht.    Senguerd. 

1654,  30th  March. — Stones  in  the  island  of  Funen.  Burtholinus. 

•  •  •  •  — At  Varsovia,  a. large  stone.    Petr.  Borellus. 

•  •  •  •  — At  Milan,  a  small  stone,  that  killed  a  Franciscan. 

Museum  SeptaHanum. 
(The  account,  of  stones  fallen  in.  1667  at  Schiraa. 
appears  fabulous.) 
1668,  19th  or  21st  June. — ^A  great  fall  of  atonea  at  Verona. 

Valismri,  Mmitanari,  Fr.  Carli. 
1671, 37th  Feb.— Stones  in  Swabia.    Gilbert's  Jnnals,  vol.  33. 
1674,  6th  Oct. — Stones  near  Qlaris.    Scheuchzer. 
?  Between  1675  and  1677.— Stones  near  Copinaha.     Wallace 

and  Gent.  Mag.  July,  1806. 
1677,  28th  May.— Stones  at  Ermendorf,  which  probably  con« 

tained  copper.    Mis^.  Nat.  cur^  1677,  app. 
1680, 18th  May.^Stones  at  London.    King. 
1697,  13th  Jan.  near  Sienna.     Soldani,  according  to  Gabrieli. 
1698, 19th  May. — A  stone  at  Waltring.    Scheuchxer. 
1706,7thJuna.*-*Aston^at  Larissa.    Paul  Lucas. 
1716,  1 1th  April. — Some  stones  not  far  from  Stargard,  in  Pome* 

rania.     Gilbert's  Anu.y^A.  11^-^.2X5. 
1722|  5ih  Jane*i-^Stoiies  near  Scheftlar^  m  Freisipge.    lieichel* 

beck. 


^ 


1723, 22d  Jane.— At  PltsMwilB.    Mni  ^M  SitffiiMg, 

(The  pietended  feU  ef  «ietai  m  1731  at  LiaMav  i«al» 
only  an  electniealpiiosphoYeMeiiee  ^diopd  ^f  rtia^ 
for  Dom  Stalley  4<>ea  »dt  «ay  that  theie  ML  cbdf)* 
of  ignited  and  melted  metal>  but  thtre  fell;  as  it 
were,  drops,  tec*) 

1727,  22d  Jttty.^A  ftU  near  liboschits,  m  Botomia.    S^^Ukg. 

1738;  ISA  Ang.T^Neaf  Cavtoitimib.     Cmtii^. 

1740, 25th  Oot^^'^-fitones  at  Kisgrad»    GMibH*9  Ami^U^,  roLStk 

1740  and  1741^  in  winter.^A  kSge  steiie  in  GreenkuMl.    ^feik 

?  1743. — A  stone  at  Liboschitz.    Stepling.    (PossiUy  the  same 
remaiked  in  dvs  year  17230 

1750»v  l*e  Qct«*^Stones  near  Coiftanoes.    Huard  iMid  LAkmit. 

1751  y  26th  May.— Iron  at  HraMbfebiiiii)  ttiair  Aeratiii 

1753;  3d  July.— Stones  at  TabcH*.    iStep/«Ngf  and  Mtty^. 

1753;  an  StotiBfflber.-*^At  Laponas.    LaUuide  and  iUelM4. 

1755,  in  July^^A  dtone  in  CtdabriA.    D^mm.  Taia. 

1766;inJttly.^— AtAlboTOtiK    IVMu 

?  1766,  15th  Aug.— At  NoveUAmi    Troilu    <P^haps  a  stone 
slelted  by  Ughtnittgv) 

1768;  13th  Sept.— A  stone  at  Luce.    M^m.  de  PAe, 

..  ..—hA  stone  at  Aire.    Mefn^dePs 


'Ac* 

1768;  20th  NoT.-*^A  stone  at  Maurkifchen.    Imh0f. 
1773;  17th  Nov.— A  stone  at  Sena«  in  Arragon.    p¥o^t. 
nib,  19th  fiepl^— Near  Rodaeh;  in  Goboufg.    OUbeH^  Am, 
▼oL88% 

1775  or  1776.— Stones  at  Obruteza,  in  Volhynitt.— Gi7fcfrr« 

Annaby  vol*  31. 

1776  or  1777;  in  Jan;  or  Feb.»*^Near  Fabbriano.    SoUutni  akid 


1779. — Stones  at  Pettiswood;.in  Ireknd.    Gint  Mag. 

1780;.  Ist  April.w-Near  Beeston  ia^  England;  Lli^SviEvening 
Post. 

1780;  or  thereaboatSt-^^Masses  of  iron  in  the  territory  of  Kibs^ 
dale;  and  between  West  River  Mountain  and  Connec-^ 
tici:^.     Quarterly  Review,  No.  59,  April;  1824. 

1782.*— A  stone  near  Turin.     3Vite  and  Atnoretti. 

1785;  19th  Feb.^Stones  at  Eiehstaedt.    Picket  and  Stutz. 

1787;  Ist  Oct.-^In  the  province  of  CharkoMT;  in  Russia.  Oi7^ 
.    bert's  Ann.  vol.  3\. 

1790,  24th  July.— A  great  fall  at  Barbotan>  &o. 

1791,  17th  May. — Stones  at  Caslel^Beradenga.    S^ldani. 
1791, «  30th  Oct— At  Meniibillyi  in  Ocrniwall.    King. 

•  The  late  Pliflip  RttUeigh,  Esq.  k^  Meturbfll^,  shuwed  me  aetoMl  jtkn  a§^  iteni 
moddt  of  pieces  of  ice,  indodng  ludl,  which  fell  in  hii  neighbouAood ;  and  hii  brotfaiit^ 
any  Maid  the  Rev.  Peter  Rumeigh,  of  SouthUe^  Utely  showed  me  u>oiher,  iditi « 
lUMMiadMd,  etatiiig  the  tlinm  to  hare  occuned on  the 20th  Oct.  179t,  theit^l^d 
fear  oMntimied  in  Uw  test*    Thrhatar  gcbdemaa  dso  hiflmns  tteihstbt  vitrtt  WMrd 
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1794, 16th  JoM^— *Ia  the  ^uviroiiBof  Amioa.  '  '^ !    ;ri  r'k 

1795, 18th  April.-r-At  Ceyloou— jU  Be€k^ 

1795, 13lh  Dec. — ^A  stone,  in  Yorkshire. 

1796,  4th  Jan^-^Near  Belaja  Zerkfva^.in  Rusata.    .GiWerfs 

AnnaU,  vol.  35. 
1796, 19th  Feb.— In  Portugal.    Soutiey. 
]  798,  8th  or  12th  of  March.— At  Sales.    De  Dree.  &e. 
1798,  19th  Dec. — Stones  in  BengaL    HawardyVakntia. 
1801, — On  the  island  of  TonneUers. — Borif  de  Saints  Vincent.    ' 

1802,  in  ^ptember. — Stones  in  Scotland.    Monthly  Magazine, 

Oct.  1802. 

1803,  26th  April. — Stones  in  the  envitoos  of  Aigle.      > 

1803,  4th  July.— At  East  Norton.    Phil.  Mag.  and  Bibi.  Brit. 
1803,  8th  Opt. — A  stone  near  Apt. 

1803,  13th  Dec— Near  Eggen&tde.    Imhof. 

1804,  5th  April.— Near  Glasgow.    PhU.  Mag.  and  BAl.  Brii. 
From  1804  to  1807.— At  Dordrecht.     Van  Beck  Caikoen. 

1805,  25th  March. — Stones  at  Doroninsk,  in  Siberia.     Gilbert 

Annals f  T0I3.  29  and  31. 

1805,  in  June. — Stones  at  Constantinople.     Kougas^Ingigian. 
1806, 13th  Maroli.— At  Alais. 

1806,  17th  May. — A  stone  in  Hampshire.    Monthly  Mag. 

1807,  13th.  March.— Near  Timodiin,    in    Russia.      GilberVt 

Annals.. 
1807, 1 4th  Dec— Stones  near  Weston,  in  Connecticut 
1808, 19th  April. — At  Borgo  San-Donino.    Guidotti  and  Spag* 

tioni. 

1808,  22d  May. — Near  Stannem,  in  Moravia. 

1808,  3d  Sept. — At  Lissa,  in  Bohemia.     De  Schfieibers. 

?  1809, 17th  June.-r-In  the  sea,  near  North  America.    Medical 

Rq)osit^  and  BibL  Brit*. 
1 810,  30th  Jan. — In  CaaweU,  in  America.     Phil.  Mag.  and 

Medical  Reposit. 
1810,  in  July  .t— A  large  stone  at  Shahabad,  in  India,  'fhe  meteor 

,  caused  great havock.    Phil.  Mag.  vol.S7. 
1810,  in   August. — A  ptone  in  the   county  of  Tipperary,   in 

Ireland.     William  Higgins  has  published  its  analysis. 

1810,  23d  Nov. — Stones  .in  CharsonviUe,  near  Orlieans. 

1811,  12tb,  13th  March.  -^A  stone  in  the  province  of  Pultowa, 

in  Russia.     Gilbert's  Ann.yoi,  38. 

1811,  8th  July.— :Stones  at  Berlanguillas. 

1812,  10th  April.— Near  Toulouse. 

1812,  i5th  April. — A  stone  at  Erxleben.    Gilbert* s  Annals,  vol. 

40  and  41. 
1812,  5th  Aug. — ^At  Chantonay.    Brochant. 

that  any  meteoric  stone,  or  other  Ruhstance,  besides  the  ice,  feU  at  Uiat  time  in  th^ncygh- 
bourhood  of  MenabiUy. — ^This  singular  phenomenon  appears,  therefore,  to  have  bee^ 
mistaken  for  a  fall  of  meteoric  stones  or  iron.— J.  G.  €•  . .     • . 


1813,  Hth  Maiteh.-^-&loiies'MCiltro,  in  Calabria,  doriii^tbe  Ml 
of  a  great  qnantitT  of  red  dust  BibL  Brii.  October. 
1813! 

?  1813,  in  summer. — ^Many  stones  near  Malpas,  not  far  from 
Chester.  Annals  of  Philosophy^  iHov.  1813.  (This 
account  does  not  appear  worthy  of  entire  confidence, 
because  it  is  anonymous,  and  above  all  this  event  is  not 
elsewhere  noticed.) 

1813,  10th  September. — Stones  in  Limerick,  id  Ireland.  Phil. 
Mag.  and  Gent,  Mag. 

1813,  13th  December. — According  to  Nordenskiold.    Ann,  de 

CAm.  voL  26,  p.  78. 

1814,  in  Maroh. — From    an    account  communicated  to  th^ 

Academy  of  Petersburgh.  Stones  in  the  neighbour- 
hood of  Lotttolax  and  Sawitaipal,  hot  far  from  Wi- 
borg,  in  Finland.    These  stones  do  not  contain  nickel. 

. . , .  (Mri  Murray,  in  the  PfdL  Mag.  July,  1819,  p.  39,  speaks 
of  a  stone  fallen  at  Pulrose  in  the  Isle  of  Man,  without 
fixing  die  date ;  he  says  the  event  is  certain,  and  that 
the  stone  was  very  lights  and  resembled  a  slag :  it  there- 
fore must  resemble  the  stoneft  that  fell  in  Spain,  iii 
.  1438.) 

1814,  3d  Feb.«*-A  stone  near  Bacharut,  in  Russia.  Gilbert's 
Annahy  vol.  50. 

1814,  6th  S^t — A  stone  near  Agen. 

1814,  5th  Nov.'---In  Doab,  in  India.    Phil.  Mag.;  Bihl.  Brit.: 

Journal  of  Sciences. 

1815,  18th  Feb. — A  Stone^  at  Duralla,  in  India.    Phil.  Mag. 

Aug.  1820,  p.  166. 

1815,  8d  Oct— At  Chassigny,  near  Langres.  Pistollet.  Ann. 
de  Chim. 

I#16.—- A  stone  at  Glastonbury^  in  Somersetshire.     Phil.  Mag. 

1 1817*  between  the  2d  and  3d  May. — There  were  probably 
some  masses  fell  in  the  Baltic  sea:  after  the  appear- 
ance of  a  large  meteor  at  Gothenburg,  a  shower  of  fire 
was  seen  at  Odensee^  descending  very  rapidly  towards 
the  south-east.     Danish  Journals. 

?181S,  15th  Feb. — A  large  stone  appeared  .to  have  fallen  at 
Limoges,  in  a  garden  to  the  south  of  the  town.  After 
the  explosion  of  a  large  meteor,  a  mass  which  fell 
made  a  hole  in  the  earth  equal  in  size  to  a  large  cask; 
Gazette  de  France,  dmdJournal  de  Com/nercCy  25th  Feb. 
1818. 

(The  mass  should  have  been  dug  up,  and  it  would 
even  still  be  desirable  to  do  so.) 

1818,  30th  March. — A  ston'e  near  Zaborzica,  in  Volhynia. 
(Analysed  by.  M.  Laugier.)  Ann.  de  Museum,  17  ana. 
Second  Number. 
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I818»  lOA  Avg.-^A   stone  at  Stobotka,    m  tlie  pcotkidB'  dT 

«  Smolensky  in  Russia,  acoording  to  iereral  journals. 

1819,  13th  June. — At  Jonzac,  Department  of  Lower  Charente. 

These  stones  do  not  ttonCain  oickel. 
1819)  ISth  Oct^-^Stones  near   Pelits^  not  far  £rom  Oera,  or 

KostritZy  in  the  Principality  cf  Reass;    Qiiiert's  Ann. 

toL  63* 
71820,  between  the  21st  and  22d  Mafch.~Ia  the  night  at 

Vedenbui^,  in  Huaganr.  '  Hesperw,  T(d«  Sf7^  cd«  3^. 
1820, 12th  July. — Stones  near  Likna  in  the  circle  of  Dunaborg, 

proTince  of  Witepsk,  in  Russicu     Theodore  Gtoi^Aux 

Gilbert's  Ann.  vol.  67.      .  » 

1821>  15th  June.-— Stones  near  Jurenas.    They  do  not  coataiil 

nickel. 
1882^  3d  June. — ^At  Angers.    Ann,  de  Chime. 

1823,  10th  Sept-^-Near  Carktadt,  in  Sweden. 

1822,  13th  Sqpt.— Near  Baffe,  Canton  of  Epinal,  Departemant 

des  Vosges.    Ann.  de  Chim. 
1828,  7th  Aug.-^Near  Nobleborough,  in  America*    Sittiman's 

American  Jour.  vol.  7. 

1824,  near  the  end  of  January .^-^^Many  stones  near  Arnazzo,  in 

the  territory  of  Bologna.     One  of  thefta  weishing  12 

Sounds  is  preserved  in  the  observatory  of  oologna. 
^iario  di  stoma. 
1824,  the  beginning  of  Feb. — A  lai^e  stone  in  the  provinee  oF 

Irkutsk^  in  Siberia.    Several  joumak. 
1824,  14th  Oct. — Near  Lebrak,  circle  of  Beraun,  in  Bohemia. 
The  stone  is  preserved  in  the  National  Museum  of 
Prague. 

Masses  of  Iron  probably  of  Meteoric  Otigin^ 

The  masses  of  iron,  probably  meteoric,  are  distinguished  by 
the  presence  of  nickel,  by  their  texture,  by  their  malleability 
and  their  insulated  position.  Some  of  these  masses  are  spongy 
or  cellular ;  the  cavities  are  filled  with  a  stony  substance,  similar 
to  peridot.    Amongst  these^  we  must  place^ 

The  mass  found  by  Pallas^  in  Siberia,  the  meteoric  origin  of 
ivhich  was  known  to  the  Tartars. 

?  A  piece  found  between  Eibenstock  and  Johanngeorgenstadt. 

A  mass  preserved  in  the  Imperial  Cabinet  of  Vienna,  coming 
probably  from  Norway. 

A  small  mslss,  weighing  four  pounds,  now  at  Ootha.  Other 
masses  are  solid;  in  which  case  the  iron  consists  of  rhomboids 
or  octahedrons,  composed  of  layers,  or  parallel  fblia. 

The  only  fall  known  of  masses  of  this  kind  is  that  at  Agram, 
in  1751.    Some  others  similar  have  been  found  r*-^ 

On  the  right  bank  of  the  Senegal  river.  Compagnofi,  Forster, 
Golberry. 
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!  At  the  Cape  of  Good  Hope.    Van  Marwn  and  Di  Dankd^ 
mmm* 

*At  MeKicOy  in  different  places.  Sonneschtnidt,  de  HumioMt  f 
see  also  the  Gazette  of  Mexico,  vole.  1  and  5. 

At  Srazil,  in  the  province  of  Bahia.     WoUaston  and  Jlfomay^ 

Im  the  jurisdiction  of  Saint  Ja^o  del  Estero.    KuHn  de  Cmp. 

At  Elbogen,  in  Bohemia.    Gilbert's  Ann.  vols.  49  and  44. 
.  Near  Lenartp^  in  Hungary.    GUbert'$  Ann*  vol.  49. 

Near  the  Red  River.  The  mass  was  sent  from  New  Orleana 
to  New  York.  American  Minerahgicai  Journal,  vol.  1.  Coh 
Gibbs  has  analysed  it,  and  found  it  contained  nickel. 

(There  are  other  similar  masses  in  the  same  country,  accord^ 
lag  to  The  Minerm  of  New  York,  1824.) 

In  the  environs  of  Bitboui^,  not  far  from  Treves*  (Thii 
mass  weighs  3300  pounds ;  it  contains  nickel.  The  analyaia 
made  by  Col.  Gibbs  is  in  the  American  MineralogicalJoumal, 
vol.1.) 

Near  Bmhin,  in  Poland.  (These  masses^  according  to  the 
analysis  of  M*  Laugier,  contain  nickel  and  a  little  cobalt.)  In 
die  repubUc  of  Colombia,  on  the  eastern  Cordillera  of  tlie  Andes. 
Botusingault  and.  Mariano  de  Aivero,  Ann.  de  Chim.  vol.  25. 

At  some  distance  from  the  northern  coast  of  Baffin's  Bay,  in 
a  place  eaUed  SowiaUik.    There  are  two  masses;  one  appears, 
solid,  the  other  is  stony,  and  mixed  with  pieces  of  iron,  of  which 
the  esquimaux  make  a  sort  of  knife*    Capt.  Moss. 

?  Perhaps  we  must  place  in  this  class  a  large  mass  nearly  40 
feet  high,  found  in  the  eastern  part  of  Asia,  not  far  from  the 
source  of  the  Yellow  River,  and  of  which  the  Moguls,  who  call 
it  Khadasutsilao,  that  is  to  say,  polar  rook,  say,  it  fbll  after  a 
fiery  meteor.  Abel  R&musat.  There  exist  masses  of  problema- 
tical origin.    Of  this  numbet  are : — 

A. mass  at  Aix-la-Chapelle,  which  contains  arsenic.  Gilbert's 
Ann.  vol.  48. 

A  mass  found  in  the  Milanais.     Gilbert's  Ann.  vol.  50. 

Hie  mass  found  at  Groskamsdorf,  containing,  according  to 
Klaproth,  a  little  lead  and  copper. 

(It  appears  that  they  fused  it,  and  that  the  pieces  preserved  at 
Freyberg  and  Dresden  are  only  fused  steel,  substituted  for  the 
fragments  of  the  primitive  mass.) 

Falls  of  Dust  and  soft  Substances,  dry  or  moist. 

All  that  has  been  observed  in  these  falls  makes  us  presume 
they  do  not  differ  materially  from  falls  of  stones.  Sometimes 
they  have  been  accompanied  by  falls  of  stones,  as  well  as  by 
fie^  meteors.  The  dust  appears  to  contain  nearly  the  same 
substances  as  the  meteoric  stones.  There  appears  no  other 
diSerefice  but  in  the  rapidity  with  which  these  heaps  of  chaotic 
matter  dispersed  in  the  universe  arrive  in  our  atmosphere ;  but. 
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froiBi  that  time,  these  subetances  must  undergo,  more  or  leas, 
great  changes,  according  to  the  intensity  of -the  heat  which  the 
compression  develops  in  the  air.  In  me  red  and'  black  dust, 
the  oxide  of  iron  is  probably  the  principal  colouring  matter.  In 
the  black  dust,  there  is  no  doubt  carbon  will  also  be  found.  I 
coiisider  the  black  and  very  friable  stones  which  fell  at  Alais  in 
1806,  as  affording  the  passage  from  the  black  dust  to  common 
meteorites,  the  heat  not  having  been  sufficient  to  bum  the 
carbon  of  these  stones  and  fuse  the  other  substances.        *^ 

.  In  the  year  472  of  our  era  (according  to  the  chronology  of 
Calvisius,  Playfair,  &c.)  the  5th  or  6th  of  November,  a  great 
fall  of  black  dust  (probably  in  the  environs  of  Constantinople) ; 
the  sky  seemed  on  fire.  Procopius  and  Marcellinu  attributed  it 
to  Vesuvius.  Meftaa,  Menolog,  Grac,:  Zonaras^  Cedrenus, 
phanes. 
662.— At,  Constantinople,  a  shower  of  red  dust.     Tkeophanes^ 

Cedrenus,  Matthew  Eretz, 
743.*— A  meteor,  and  dust  in  different  places.     Theophanes. 
. .  .—In  the  middle  of  the  ninth  century.     Red  dust,  and 
inatter  resembling  coagulated  blood.     Continuat,  du 
Georg,  Monachus,  Kazwini,  Elmazen, 
869. — Red  rain  in  the  neighbourhood  of  Brixen  during  three 
days.    Hadriatius  Burlandus.    (Probably  this  pheno- 
menon may  be  the  same  as  the  preceding.) 
929. — At  Bagdad.    Redness  of  the  sky  and  a  fall  of  red  sand. 

Quatremere. 
1056. — In  Armenia,  red  snow.    Matth.  Eretz. 
1110. — In  Armenia,  in  the  province  of  Vaspouragan,  in  winter,- 
in  a  tlark  night,  fall  of  an  inflamed  body  in  the  lake 
Van.    The  water  became  the  colour  of  blood,  and  the 
earth  was  split  in  different  pkces.     Matth,  Eretz. 
1*222^1219. — Red  rain  in  the  environs  of  Viterbo.      BibL 

Italiana,  vol.  19. 
1416.--rRed  rain  in  Bohemia;     Spangenberg, 
?  , .  .—In  the  same  century  at  Lucern,  fall  of  a  stone  and  of  a 
mass  resembling  coagulated  blood,  with  the  ap)pearance 
of  a  fiery  dragon  (or  meteor).     Cysat. 
1501. — Rain  of  blood  in  different  places,   according  to  some 

chronicles. 
1543. — Red  rain,  in  Westphalia.     Suni  Commentafii, 
1548,  6th  Nov.  (probably  in  Thuringia).— Fdl  of  a  ball  of  fire, 
with  much  noise.   A  reddish  substance  was  aflerwards 
found  on  the  ground,  resembling  coagulated  blood. 
Spangenberg, 
1557. — -In  romerania.     Large  plates,  of  a  substance  resembling 

coagulated  blood.    Mart.  Zeiler,  vol.  ii.  epist.  386. 
1660,  Whitsunday. — ^Red  rain  at  Emden  ^nd  Louvain,    &c, 
Fromona. 
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^560^  24th  Dec. — At  Lillebonne,  a  fiery  meteor  and  red  rain., 

-  "  "       'Nat alts  Conies, 

?  1582/ 6th  July. — At  Rockhaiieen,  not  far  from  Erfort,  fall  of  a 

large  quantity  of  a  fibrous  substance  resembling  human 
i  hair,  at  the  end  of  a  dreadful  tempest,  analogous  to 

•those  produced  by  earthquakes.     Michel  Bapst, 
1586,  3d  Dec. — At  Verden  (in  Hanover),  fall  of  much,  red  and 

blackish   matter,   with  lirfitning   and  thunder  (fiery 

meteor  and  detonation).    This  matter  burnt  the  planks 

on  which  it  fell.     Manuscrit  de  Salomon^  Senator  at 

Bremen. 
1591. — At  Orleans,  at  the  Magdalen,  rain  of  blood.    Lemaire 

(Ln.) 
1618,  in  Aug. — Fall  of  stones,  a  fiery  meteor,  and  rain  of  blood 

in  Btiria.     De  Hammer, 
1623, 12th  Aug. — At  Strasburg.    Red  rain.     Elias  Habrechi,  in 

a  memoir  printed  at  Strasburg  in  1623. 
1637,  6th  Dec. — Fall  of  much  black  dust  in  the  Gulf  of  Volo, 

and  in  Syria.     Fhil.  Trans,  vol.  i,  p.  377. 
1638. — Red  rain  at  Tournay. 
1643,  Jan. — Rain  of  blood*  at  Vachingen  and.  at  Weinsberg, 

according  to  a  Manuscript  Chronicle,  in  the  town  of 

Heilbronn, 
1645,  23d  or  24th  Jan.— At  Bois  le  Due. 
1640,  6th  Oct. — Red  rain  at  Brussels.     Kronland  and  Wendc" 

linus, 
1662^  May. — A  viscous  mass,  after  a  luminous  meteor,  between 

Sienna  and  Rome.     Miscell.  Acad,  Nat.  Curios, :  ann. 

9,  1690. 
11666,  23d  March. — Near  Laucha,  not  far  from  Naumburg, 

there  fell  a  fibrous  substance,  like,  blue  silk,  in  large 

quantities.    Joh.'Praetorius. 
1678,  19th  March. — ^Red  snow  near  Genoa.     Philos.  Transac, 

1678.  . 

1686,  3l5t  January,  near  Rauden,  in  Courland,  and  at  the  same 
-    time  in  Norway  and  Pomerania. — A.  large  quantity  of 

a  membranous  substance,  friable  and  blackish,  resem- 
bling half  buxnt  paper.     MiscelL  Ac.  Nat,  cur.  ann.  7, 

pro,  ann,  1688  in  append,    (M.  the  Baron  Theodore  de 

Grotthus  has  analysed  a  portion  of  this   substance 
-which  had  been  preserved  in  a  cabinet  of  natural 

history,  and  found    in    it  silica,  iron,  lime,   carbon, 

magnesia,  a  trace  of  chromium  and  sulphur,  but  no 

nickel.) 
1689. — ^Hed. dust  at  Venice,  &c.     Valimieri, 
1711,  6th  and  6th  May. — Rain  at  Orsion,  in  Sweden.     Act,  Lit. 

Sueci&y  1731. 
1718,  24th  March.— Fall  of  a  globe  of.  fire,  in  the  island  of 
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Lethy»  ki  Indift.    A  gehtioioufi  matter  was  found  after* 
wards.    Barcheimtz. 

1719.-*«-Fall  of  saod  in  the  Atlantic  8ea  (lat.  46^^  N.  lan^« 
322^  4&0>  accompanied  by  a  luminous  meteor.  Mem. 
ie  PAati.des  ScienetB,  17 19,  Hist.  p.  23.  This  sand 
deserves  to  be  examined  with  more  attention. 

1721,  towards  the  middle  of  March,  Stut^ard. — A  meteor  and 
red  rain  in  great  quantity,  according  to  a  note  written 
the  21  St  March  by  the  Counsellor.     Vischer, 

1737,  2l8t  May. — A  fall  of  earth  attractable  by  the  magnet,  on 
the  Adriatic  Sea,  between  Monopoli  and  LicNia.  Zam-^ 
chelli,  in  the  Opuscolidi  Calogera^  voL  16. 

1744. — Red  rain  at  St.  rierre  d'Arena,  near  Genoa.     Richard. 

1765^  20th  Oct. — On  the  island  of  Jetland,  one  of  the  Orknevs* 
Black  dust  that  did  not  come  from  Hecla.  Phihs. 
Troiwac.  vol.  60. 

1755,^  13th  Nov. — Redness  of  the  sky  and  red  rain  in  different 
countries.    Nov.  Act.  Nat.  Cur,  vol.  2. 

1763,  9th  Octi-^Redrain  at  Cleves,  at  Utrecht,  &c.  Mercurio 
Historicoy  Politico  de  Madrid,  Oct.  1764. 

1766, 14th  jNc^v. — Ked  rain  in  Picardy.    Richard, 

1781,  in  Sicily w — White  dust  not  volcanic.  Gioeni^  Phil.  Trans. 
vol.  72. 

1792,  27th,  28th,  and  2dth  August  without  interru]^on.--*-A 
shower  of  a  substance  resembling  cinders  in  the  town 
of  Paz,  in  Peru.  This  phenomenon  could  not  be 
attributed  to  a  volcano.  Explosions  were  heardji  and 
the  sky  was  observed  to  be  illuminated.*  The  dust 
occasioned  great  disorders  in  the  head,  and  produced 
fever  in  several  persons.  M^curia  Peruano,  voi«  6^ 
1792. 

1796,  8th  March. — In  Lusatia,  after  the  fall  of  a  ball  of  fire,  a 
viscous  matter  was  found.*    Gilbert's  Amtab,  voL  66* 

1 803, 5th  and  6th  March,  in  Italy. — A  fall  of  red  dust,  dry  in 
some  places  ;  in  others  moist.  Opuseoli  Scelti,  voL22. 

1811,  in  July,  near  Heidelberg. — ^Fall  of  a  gelatinous  substance, 
after  the  explosion  of  a  luminous  meteor.  Gilbert's 
Annals,  voL  66. 

1813,  13th  and  14th  March. — In  Calalnria,  Tuscany,  and 
Friuli.  A  great  fall  of  red  dust  and  red  snow,  with 
much  noise.  There  fell  at  the  same  time  some  stones 
at  Cutro,  in  Calabria*.  Bibl.  Brit*  OdL  1813,  and 
April,  1814. 
(Sementini  found  in  the  dust;  silica, 33 ;.  alumina, 
16^ ;  lime,  1 1-^ ;  iron,  14i- ;  chrome,  1 ;  carbon, 

*  I  have  a  small  portion  which  has  the  consistence,  eoloiir,  and  smell,  of  very  dry 
brownish  varnish.  I  believe  it  to  be  composed  prindpaHy  of  sulphur  and  carbon. 
Mm;  6hiyton— Morreau,  and  JNumanbacb,  ofao  had  portiom  of  it.  • 


9<;  lASft  lfir.<  it  appQSird  tbdt  Seotenkiiii  did  U6t 
look  for  mftgiiiesia  or  nickel. 

]&\4,  3d  and  4lklk. July. — A  great  fall  6(  black  d«8t  in. Canada, 
.  vritk  an  app^tr^ince  of  fire.  The  ^venit  was  sinlilar  to 
tiaat  of  472.     Phil,  Mag.  vol.  44. 

1814,  in  tk^  night  of  the  27th  and  28th  Oct-r-In  the  valley  of 
One^a,  near  Genoa,  ted  rain.  Giomaiedi  Fisica^.  Sic* 
vol.  1,  pw  32. 

1814>  5tb  Nov. — ^It  wa^  found  in  the  Doab,  in  Iii^ia,  that  e^etf 
atone  which  fell  waa  surrounded  by  a  little  beap  of 
dttst.    Phil  Mag. 

1816,  tov»ards  the  end  .of  September/ the  sea  to  the  sootk  of 
India  was  covered  with  dust  to  a  very  great  extent, 
probably  after  a  similar  fall.    PkiL  Maf.  July,  181& 

1816,  15th  April.-^Bed  snow  in  different  places,  in  the  lunrthein 
parts  of  Italy.  Giormale  di  Fistca,  &c«  Vol.  1,  1818^ 
p.  473. 

1819, 13th  Aug. — ^At  Amherst,  in  Massachusets.  After  a  lumiU 
nous  meteor,  there  fell  an  offensive  gelatinotti  mass« 
Silliman's  Joutnaif  2,  335.  .   , 

1819,  5th  Sept.-^At  Stndein,  in  Moravia,  in  the  junsdiction  of 
Teltaoh,  between  eleven,  and  twelve  o'clock  tA  noon,' 
the  sky  being  serene  and  tranquil,. a  shower  of  small 
pieces  of  ec^rth,  proceeding  from  a.  small  insulated 
tfaosparent  eloud.  Hesperus,  Nov.  1819,  and  Gil^ 
b&rt*&Anmd9y  voL  66. 

1819^  5tk  !Nav.— -tted  rain  in  Flanders,  and  in  Holland.  Ann. 
Q^n6y.  des  Sciences  Pkfsiques,  (Cobalt  and  muriatiG 
aoid  were  found  in  tbie  rain.) 

1819,  in  Nov.-^At  Montreal,  and  in.  the  northern  part  of  the 
United  States.  Black  rain  and  snow,  aecompanied 
b^  9Xk  extraordinftry  darkness  of  the  sky,  ooncussioiie 
like  an  eerthquake,  detonatioos  resemhung  disGhareea 
of  artillery,  and  igneous  flashes  which  w^re  taken  £ar 
intense  lightiaiag.  Ann^  de  Chim*  vol.  15.  Some 
persons  attributed  the  phenomenon  to  the.  conflagraN 
tion  of  a  forest,  but  the  noise,  the  concussions,  &c« 
prove  that  it  was  really  a  meteor  similar  to  those  of 
472^  1637,  1762,  and  1814  (in  Canada^  It  appease 
that  tha  black,  and  friable  stones  which  fell  at  Alais,  iik 
1806,  were  nesuiy  the  same  substance  m  a  state  ofi 

S eater  aggregation.  ^  ^ 
ay,  at  nine  o'clock  in  the  moming.--*Red  rain  in  the 
environs  of  Giessen.  M.  Professor  Zimmerman  having 
analyzed  the  reddish  brown  sediment  left  by  this  rain, 
found  in  it  chrome,  oxide  of  iron,  silica,  lime,  carbon, 
a  trace  of  magnesia,  and  some  volatile  particles ;  but 
no  nickeL 
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1824^  13di  Aug. — City  of  Mendoza,  in  the  republic  of  Buenos 
Ayres.  Dust  that  fell  from  a  black  cloud.  At  a 
distance  of  40  leagues,  the  same  cloud  dischc^rged 
itself  again.  ,  Gazette  de  Buenos  Ayres,  Nov.  1,  1824. 
M.  Chladni  has  extracted  from  the  work  of  Ma-Touan-Iin,  a 
Chinese  author  of  the  13th  century,  lately  translated  by  M.  Abel 
Remusat,  merely  the  dates  of  those  aerolites,  fragments  of 
which  could  be  collected.  If  we  suppose  all  globes  of  fire 
which  are  accompanied  with  loud  explosions  before  they  disap- 
pear,  to  be  true  aerolites ;  Ma-Touan-Lin  would  supply  96 
additional  instances.  M.  Remusat  shows  that  the  Chinese  and 
Japanese  observed  with  much  accuracy  every  thing  connected 
^ith  the  appearance  of  these  singular  phenomena.  They  re- 
marked  tha,t  stones  sometimes  fall  in  perfectly  calm  weather ; 
they  compared  thieir  detonations  to  thunder,  to  the  noise  of  a 
falling  wall,  and  to  the  lowing  of  oxen  ;  and  the  hissing  noise 
which  accompanies  their  fall  to  the  rustling  of  the  wings  of 
wild  birds,  or  the  tearing  of  a  piece  of  cloth.  According  to 
them  the  stones'are  always  in  a  state  of  ignition  at  the  moment 
they  reach  the  ground ;  their  external  surface  is  black ;  and 
some  of  them  sound  when  struck  like  metallic  substancesl 
The  name  by  which  they  called  them  sigmAes  failing  stars 
changed  into  stones. 

The  Chinese  believed  that  the  appearance  of  aerolites  was 
connected  with  passing  events,  and  tor  that  reason  made  cata- 
logues of  them ;  I  do  not  know  that  we  have  much  rijght  to 
licucule.this  prejudice :  were  the  savans  of  Europe  much  w^e^ 
when,  rdecting  the  evidence  of  facts,  they  affirmed  that  falls  of 
s^tones  from  the  atmosphere  were  impossible'?  Did  not  the 
Academy  of  Sciences,  m  1769,  declare  that  a  stone,  whose 
fragments  were  collected  at  the  moment  when  it  fell,  near  Luce, 
by  several  persons  wlio  followed  it  with  their  eyes  to  the  point 
where  it  reached  the  ground,  did  they  not  declare  that  it  did  not 
iiedl  from  the  atmosphere?  Lastly,  was  not  the  attestation  of  the 
municipality  of  Lagrange  de  Juiiac^  affirming  that  on  the  30th 
of  August,  1790,  a  large  ({uantity  of  stones  fell  in  the  fields,  on 
the  roofs  of  the  houses,  and  in  the  streets  of  the  village,  treated 
by  the  contemporar}''  journals  as  a  ridiculous  fable,  cmculated  to 
excite  the  contempt,  not  only  of  savans,  but  of  all  reUional  per^ 
sons?  Naturalists,  who  refuse  to  admit  as  facts,  only  those  ph»* 
nomena  which  they  are  able  to  account  for,  certainly  do  more 
injury  to  the  advancement  of  science,  than  they  who  are  liable 
to  the  imputation  of  being  too  credulous* 
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Article  III. 


1 

of  Vapoui^  in 
,i:iced  it>itk 


(To  the  Editors  of  the  Antials  of  Philosophy.) 

t .  Jir.tbe  4nmls  ^Phiios^h^  ^  Noy«  1821,  p>  376,  Su.  I  htr)^ 
briefly  ^^plained  the  theory  of  two  methods  of  determinina  th^ 
quitntity  of  vapour^t  any  time  in  the  atmosphere.  One  of  tnese 
mttitiQ&  nfCis  mv^eatedby  Mr.  Ddtoii  who,  I  have  i^wii  in  the 
1^9 v^  cited  psiges,  h^n  by  som^  oyer^igkt,  iw»90|npute4  tbf 
experimental  results.  Aware  that  simple  and  easy  methods  of 
•aottitaining  liie  zdattve  and  absolute  quutilieisof  vapouir  ig^  llur 
u^.are  inp^^'Qy  re^e^xchespf  impprtjance^espaci^lWas  tfieseri^ibir 
Qty  ^n4  acc^racy  of  the  cQmi;aoE  hygrometers  i^re  known  §o  tQ 
Y^  as  in  a  few  years  to  l;).eQome  almost  useless^  1  hajre  thoughjt 
it  advisable  to  detail  a  little  more  methodically  than  I  have  th^ 
|>^%Qip)e$,apddpp]ii:atipn  of  tl^Q  above  methods,  and  tQ  ^d4  ^ 
tliir4  which,  I  beueve,  is  new.  This  last  method  has  the  adv|tp^ 
j^  of  ^  cpQ^bining   greater    e^ccuracy    with   paore    extenstyf 

;Fir,stj  or  Mr,  Dalton's  Method. 

.  hlt^'iik^  Walter  m  a  ol^^n  tbi^t  glass  vessel  be  ^rs^dijial^  QoaM# 
fitbwJa^y  pwfing  VhHq  it  ^d«r  wpiter,  or  by  miiLfag  wilk  itioii^ 
sil.4^Mioi»#<^,  -^  u»(il  tim  vapour  of  ti^  m  l^gi|»s  t^  i^ 
il^^Aited  Qn  tb^  surfttce  pf  (be  ^lass  ii^  the  f^D^rm  of  dew,^  w^i^l^ 
i(»slWKt  v1m»  vthe  gla98  begicMi  to  appei^r  4ull.  i^%  theteinpidi^ 
«ttM'i9^^  wstef  ^t  this  tmmmi^  b^noteid  ^  and  from  Mr-  |>%l(pi»'$ 
«IIimeM«ts,  i^rbis  t^heofE^emi  Of  (rotfi  tk^t  ow  w^cji  I  hiai^ 
given.  Annals  for  Dec.  182 1,  p.  434^  let  there  be  tidcen  H^^ 
WgyHp^liig  *t^mw  of  tjka  y^^r,  and  it  mU  he  ecjMi^tg  Ibe 
rip/M^ft  6)1^  of  thp  vifp^r  ij^  Che  air»  For  si^ie^  th?  x^^old  ^t^'atpvi^ 
^.  ^  «w^e  of  ^e  glASB  m^t  hm^  the  sam^  4w^g  ^q^  m 
^e#ji^md  9i|icer(tt  tb^  very  cojQ^okWc^tnen^  pf  4he  ^pp9Ui^%i 
^^rQjf^f^mpf^^T  iaod  vflpoiir  in  tbj^  ^slo^M^  fMr#  ^^  H^^^m 
Mi4my9*l^  p^t  of  tbte  ^r,  th^  ratio. of  tbes^  i^Ji^tici^fi  .i9uat 
W  tfa#T«lim«; unfl  €;ai^9eqii9ntly'^^^b»l»o  forai^  of  the  ffipMr 
ia,'^p:S|;|59j;qp  i3  ih«  name  im in  other  pcifN» of  ih^eiu 

..Mr..JPl4tPHiiiQ<0liifir  to.g^et  the  elastic  foroe  ^  4he  vi^cmji^  ini 
tW« W,  iDOfum^  the  befoce  fmiid  teoiion  in  the  r^tio  of  448  rf . 
tyh«^9Jir.<:it^|ot]V»ei»  wMer  to  44$  4-  the  temperatur4a  pf 

the  air,  not  ^^oiMideme  ihU  from  the  very,  jfffinoiples  pf  $««dk;y 
every  part  of  Ihe  air,  whether  in  contact  w^tn  ^  colder  body  or 
not,  must  be  presieA  by  the  same  force,  upA  tt^erefore  have  the 
Nt^d  Series,  yoL.  xiu  h 
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same  elasticity.  Hence  the  vapour  found  by  Mr.  I>alton-ft 
calculation  always  exceeds  the  quantity  actually  existing  in  tbra 
air. 

Suppose  T,  be  the  tension  just  found,  and  p  the  barometric 
pressure  of  the  air,  then  j>  —  t,  is  evidently  the  elastic  forQe>  due 
to  the  dry  air ;  p  -^  t,  :  r,  is  the  ratio  of  the  volumes  of  dry  air 

and  vapour ;  and  -  is  the  absolute  volume  of  vapour^  in  any 

unity  of  the  compound  mass  of  vapour  and  air,  supposing  the 
vapour  could  exist  as  an  air  under  the  pressure  p.  And  if  r 
denote  the  tension  of  vapour  corresponding  to  the  temperature 

of  the  air,  the  humidity  of  the  air  is  -,  absolute  humidity  being  1 . 

Kfffj  be  the  Fahr.  temperatures  of  the  air  and  water,  theit 

the  absolute  volume  of  vapour  by  Mr.  Dalton  is  '^'//   44gv  "^^ 

the  humidity  of  the  air  ^  .^^i^^.      The  greater  the  di'flSBrenoe 

between  f  and  fi,  that  is,  the  less  the  vapour  in  the  air,  the 

f neater  will  be  the  proportional  error  of  Mr.  Dal  ton's  method. 
tf  =  60^  and/,  =  40®,  the  error  will  amount  to  more  than 
4  per  cent. 

It  has  beep  justly  obseived  by  M.  Biot,  that  this  method  of 
experimenting  "may  not  have  in  ordinary  hands  all  the  sensi- 
bility which  its  Author  is  pleased  to  attribute  to  it.''  In  such  hands 
as  Mr.  Dalton's,  almost  any  method  will  succeed ;  but  certainly 
the  above  process,  elegant  and  simple  as  it  is,  requires  no  ordi- 
narjr  care  to  insure  success.  I  have  often  thought  whether  a 
vertical  glass  cylinder  open  at  the  top  only,  and  stttcesfi^velj 
dipped  for  short  times  in  water  or  mercury  of  different  lempeiii- 
tures,  mi^ht  not  afford  more  uniform  results^  since  the  dma'ciir 
in  the  cyhnder  being  heavier  than  the  air  above,  would  ke«p  ite 
contact  with  the  glass  better  than  the  air  cooled  on  the  ootlmdei 
of  the  glass  vessel;  but  I  have  never  brought  this  m^tillMl^ld 
frial.    -  .     :^  ; 

M.  Biot  has  also  objected  to  Mr.'Dalton's  method  on  the  B06te 
of  its  not  been  applicable  to  small  portions  of  gas ;  but  a  veiy 
triflrng  ihbdificatio^n  of  this  method,  which  no  doubt  has  t^^Gwered 
to  its  author,  will  easily  enable  us  to  apply  it  to  any'y)Opt46n  of 
gas.  For  example,  if  a  small  glass  vessel  furnished  with  a  stop- 
cock or  two,  and  filled  with'  the  gas  at  a  given  temperatut'e-/' 
and  pressure  p  as  ascertained  by  a  manometer,  be  immereed  m 
a  vessel  of  clear  Water  which' is  gradually  cooled  doWn,  the 
incipient  dulness  of  the  immersed  glass  mi^ht  be  easily  seen, 
and  thence  the  volume,  &c.  of  the  enclosed  vapour  be*  d^t^lr- 
min^d.  Suppose  the  temperature  of  the  water  at  this  mom^t 
isy,  and  the  coitespondiog  tension  of  vapour  t^  theii  ^ 


VKflL'l   intM  4ill¥i^hm,  and  ihe  Specify  Gramiy^  99 

ift  pitiiily  the  ab0<4ttte  force. of  the  vaponr  at  the  temperature/ 
when  the  whole  preeeare  is  p,  and 


/+448 


(2) 


/.+448 

is  flie  elastic  force  of  the  enclosed  gas. 
"If  t¥e  pat  unity  for  the  specific  gravity  of  dry  atoiospbefb  at 
the  Fahr.  temperature  32''  and  barometric  pressure  30,  its  ispecific 
cravity,  it  may  be  easily  shown  at  any  other  temperature/,  and 
JieiflHure /» is 

774^ ••••  (3) 

Pntltn^  therefore  for  p  the  absolute  force  of  the  rapour  (1) 
just  foand,  the  specific  gravity  of  the  air  becomes 


five-eighths  of  which,  or 


16  T, 

/,  +  448» 

10  T, 
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hf  by  Lussac's  observations,  the  specific  gravity  of  the  vapour 
conmied  with  the  gas.  And  if  this  be  subtnipted  from  the 
apeoific  gravitf  ofthe  mixture  supposed  to  be  already  determmedy 
jl  will  leave  the  specific  gravity  of  the  gas  at  the  temperature 
/and  pressure  (2). 

Second  Method, 

Let  A  B  CD  be  any  rectangular  glass  tube  A 
epeu  at  A,  and  having  stop-codes  at  C,  D, 
wioee  orifices  are  6,  <s(;  ana  let  the  glass  be 
attached  to  a  board  or  any  other  thing  in  a 
.fertical  position*  Having  closed  the  cocks 
C,  D,  pour  into  A  mercury  of  the  same  tem- 
penaCare  as  the  air  ami  tube,  until  the  air 
enclosed  in  C  D  ju«t  begins  to  cloud  the  glass 
ivith  the  deposition  of  its  vapour ;  and  sup- 
jpose  at  this  moment  r,  «,  are  the  respective 
eurfieu^s  of  the  mercury  in  the  legs  B  A,  C  D  ; 
and  let  the  difierence  of  their  altitudes  be  m, 
the  barometric  pressure  being  as  before  p. 
Then  the  elastic  force  o&  the  air  in  Ds  is  ,to 
the  elastic  force  of  the  atmosphere,  or,  which 
is  in  the  same  proportion,  the  elastic  force  of  ^ 
^e  vapour  in  D  «  is  to  the  elastic  force  of  the 
vapour  in  the  air,  as  p  -f  m  i  p.  But  th^ 
vapour  in  D  <  just  beginning  to  deposit  itself,*  and  being  of  the 
same  temperature  as  the  external  air,  must  manifestly  have  an' 
Mastic  force  equal  to  the  tension  oF  vapour  corresponding  to  the 
temperature  of  this  external  air.    That  is,  r  being  the  tension 

h2 


fflc 


V 

is  the  elasticity  of  the  vapour  in  the  »t<ao^phere^  and  of  course 

p  — - —  =  ' p (5) 

m  (Mf^iofr^  thfe  *fy  wr*    Dividing  tite  proc^cliqg  hyp,  giMBs 


■r 


for  the  absolute  volume  of  vapour  in  a  unity  of  the  atkn<>s)>her^ 
And  if  instead  of  by  p  y\re  4ividp  by  jt  the  result 


p 


expresses  the  humidity  of  the  air. 

The  formulee  in  this  method  ought  to  give  the  same  results  as^ 
the  corresponding  of  the  preceding,  method.  Equating  therefore' 


with  -y  we  shall  find 


A'  ••'  .(  ^*  •»  »•'»« 


T         P+m 

ihe  left  hand:  meatdoer  of  which  is  the  fovniuk  foi^  th#  bumidllty 
o^tiMt  iBr«8  givenJiy  the  &«t  iw^lbodi.ftud  idle  jrigj^l-b^  mwir 
4)00  the  fosouila  £hr  the  siaoe  thisig^yeii  by  title fMc^Q^fdiliMtlpA* 
In  the  same  way  we  may  deduce  other  expr^iM^Vif  ^  teti^^ 
method,  by  only  knpwing  its  expression  in  the  other  method/ 

and  haying  given  the  equation  — ^  =  -.  .  .     »  .   .    t 

This  second  method  ha^  9.  coodideriibl^  a4v^nt^g9  ayeg  j^ 
first,  inasmuch  as  it  is  free  froo^  tlie  ^nQertai&ty  pt  t|)^  .t^^^t^r 
tive  process.  It  may  aIso,be  applied  tq  a)aM)si;  ajpy  p^i;i|Q^^ 
any  compound  air  JiQwevep  ^malU.  Apoli^er  ^^W^?&'h-}f^ 
not  requiring  attent^^pi.  W  r^ujari^jf  in.tl>fe.c?l^?JB.flf^ifiJrp^^t^gF 
the  tubte,  which  m^y  be  jjiegj^Jftr  Q£  ?r«eS^feriftasy.?dfgrs>Jt,v^.^q 

By  openmg  the  |5Qck  D>  ^  ^XUi^'mg  the  Wp>ifif  itf^/iD«^ 
out  the  confined  air,  s^iiji  ihef^  t^roiag  1the,podk  Q-^P^^t^J^jft^ 
off  the  mercery  to  aay.^^xt^nl,  w.^.  may  ^x^w-iixifi Ql(>'^  ^i^ 

Eortion  of  air,  au0  pqcapaeiice  J^hftej^pe^upaw^  apf^^  ,.^  wUt 
owever,  be  advis^^e  m  this  p^^^e;  n^^  tp  aljoifr  '^,  ^ot^ourj^ .  t^ 
asMd  quite  to  the  top  of  'C.J),  ^  iHf  will  be.  ^^\x^f(^^  ^^^^ 
to-see  the  incipient <Jeppsitiof»;wJI>^r«vfjv(te  f^ffC|ijir^ivi^8»^Q4^(l 
the  glass,  unless  i^  be  cleMe4  l^efpre  i|r©?a9fwn^f5ingi^^i|Kt4#> 
may  throw  some  dpubt§  pntM  x&4}^  fte^p^^gf^  qf  T^e.tftljtf^  ^ 
poiht'of  the  utmoat  <;waaq«^wft.*p.tftejS«ci^§^}c^,tj^  ,ilW 

.|^  ^Wlv^ppur^t  fhe  tewf^^tar^Kifh^^l^ix^jlt^bjif 
liire4  1^  fiod  ^be  #|^iftcjprftvity  of  MA%>gf#«pthi5^.'mF^^ 


specific  gnmtv  of  thilmiityijrfe  ^i  ihe  tem^iatuM  Jipd  pressure 
of  the  atmospnere/  leaves  the  specific  gravity  of  the  ^as  at  the 
tBitpeAdtarS'/^ondpilHisard^fi). '  fi^T 

..  JSlieM  two  methods,  being  iikdependent  in  piiaeiple  wad  prao*' 
aaeymAll)  if  auule  ^  the  satne  time,  afford  a  mtttaal  dbecK-asd- 
itDit»bofatio%  I  Asthey  h^y  h«yw6ver,  rest  in  a  .grfeM  diM^' 
sure  on  a  certain  delicacy  of  ooulas  observalion^  I  abalL  aoit- 
e}^Iain  a      , . 

Third  Method 

ftaeibim  tla>ae:defeots4 

Having  introduced  any  quantity  of  the  atmosphere  in  S  C  ^ft 
oaoir  teetadgiifau&tiahej  fis  weU.as  some  nifercury  in  the  other  teg 
B  A^  close  the  ooQk  J)  and  open  O^  antil  the  surface  .of  the.  inefn*. 
cury  in  B.  A  sinks  as  much  as  it  can  below  the  other  surface  in 
C  A,  so  as  however  not  to  descend  iiito  the  horizontal  part  B  C. 
Then  havinj^.shut  C,  measure  the  pressure. on  the  enclosed 
mixture^  which  will  be  less  than  the  barometric  pressure  by  the 
differen66  tt  ,tbe  altitudes  of  the  mereui^y  )h  C  D  ahd  B  A^  and 
caU  it  p.  Let  s  also  be  the  spaee  occupied  by  the  mixture, 
^hfch,  fetrppc^ilig  O  B  perfectly  cylttidrical,  may  be  reptetlcjiitfed 
Bjrthe  depreision  of  the  mercuiy  ia  C  D,  below  the  iMertifr' 
upper  patt  of  it  D.  At  this  time  it  is  clear  that  ^11  the  vapour- 
is  in  the  airiform  state,  its  elasticity  being  lessthah  in  the  open 
air.  *       * ' ' 

This  done,  .pour  in  iom^  more  merouiy  in  A,  untiL  &Wk  th^ 
dulness  of  the  glass  D  s,  we  are  certain  that  some  of  the  vapour 
is  condens^;  and 'let  the  measured  pressure  and  space  occu- 
pied be />*  and«i*  .  ,  ... 
^  tu^peat;  tliese  admeasurements  after  having  poured  in  as  much 
ij^orb  miercury .  as  you  conveniently  can ;  and  suppose  the  nei^ 
pressure  ftrifi  space^  arep,  and  5,.  Let  t  be,  the  tension  of  the 
vapour  corresponding  to  the  temperature  of  the  air  J]  which,* 
from  thfe  well  tnowH  laws- of  vapour,  must  be  the  same  as  the 
elastic,  fdrce.  of  the  vapour  in  both  of  the  last  experiments* 
fhifajp,  —  r  :  jpa  —  T  ::  elast.  of  gas  in  *,  :  elast'  of  gas  in  Si 

:'r  >,  :  5^.    Therefore' 

-  *  .^    •  *     •  •      ■  ,        ■' 

.r  t±s  y«*'""^'^ ;; .  . ,  ^ .  ^6) 

Consequently  the  elilstic  force  of  thegi^  in  s^  is 

^  W  aw  other  space  s,  it  is 

'"'Sttl^'^  thir  %hoWpveersav^  of  «M  the  viifioBt  and  air  is  |»,  aii4 
ftel)^4i^^|MSBlir«ld«e^to  the  vapour  alow 


Hence  supposing  the  vapour  coa^l  exist  at  an  air  nadartlw 
same  pressure  as  air,  toL  gas  :  toL  yapour ::  (A)  :  (9) ;  and  vijL 
gas  -f  vol.  Tapour  :  vol.  vapour  ::  (8)  4*  (9)  :  (&;.  ThflBsfesis 
wkat.  we  have  constuitly  in  the  cOoree  of  our  inquiries  catteid 
thtt  absolute  volume  of  vapour  is  equal  to 

(9)  ^         *,«^(p«^ji.) jQ 

(8) +  (9)  11  #(#,-#«) ....•   ^iW 

which  if  we  had  chosen  might  have  been  more  condsely  deduced 
from  (8). 

Ag^n^  putting  s^  for  the  space  occupied  by  the  mixture  at  the 
inciptent  state  of  condensation  s^:  s  ::  (9)  :  r,  and 

'.       ,,  «  (9) . -' =  ii.^fi^'i3LzJL5j!iZi^ 
The  whole  pressure  at  this  time  will  consequently  be 

p  X  '-»       ^P^"-'^V' (12) 

Dividing  P  r  by  this^  P  being  the  barometric  pressure  at  the 
^me  of  the  experiment,  gives  the  force  of  the  vapour  in  the* 
atmosphere  equal  to  ^ 

^' — I'-c.-o — ^^^> 

and  consequently,  by  what  we  have  already  shown, 

l> « (*I  - »«)  * • "  ^    ^ 

is  the  absolute  volume  of  the  vapour  in  a  unity  of  space  suppps« 
ing  it  could  exist  as  an  air  under  the  pressure  P^  at  the  temper- 
ature of  tKe  atmosphere.  Again  dividing  (13)  by  (6),  and  we 
have 


the  humidity  of  the  air,  absolute  moisture  being  unityl  j^^^d  if 
/  be  the  temperature  of  the  mixture,  and  we  substitute  (13). for. 
p  in  (3)  and  take  five-eighths  of  the  result  from  the  specific  gra- 
vity of  the  mixture  previously  obtained,  it  will  leave  the  specific 
gravity  of  the  enclosed  gas  of  whatever  kind  it  may  be,  whea 
'  the  temperature  is  f,  and  pressure  P—  (13). 

This  method  of  making  the  experiment  is  independent  of  any 
knowledge  of  the  tension  of  vapour,  which  indeed  it  brings  oilt^ 
and  may  be  applied  to  determine.  The  only  things  necessary  to 
attend  to  are,  the  accuracy  of  the  capacity  of  uiat  part  of  the 
'  glass  tube  in  which  the  mixed  airs  under  examination  is  con- 
tained, and  the  temperature  of  this  same  part  of  the  tube,  Which  it 
is  most  essential  should  be  exactly  determined  and  not  afterwards 
affected  by  handling  or  otherwise«    A  little,  cbim^  will  nko  be 


/ 


\ 
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flnde  by  ike  ezpuimiis  and  conttactlons  of  the  air,  and  the 
ooadenaatiou  of  the  vapour ;  but  if  proper,  time  be  taken,  the 
iwnitff.  jieihapa  wi}l  not  be  eensibiy  affected.  *  Should  they, 
hdwevET;!  it  might  be  pbviated  by  immersing  thk  part  of  the 
apMWBtiis  in  a  vessel  of  water  of  a  known  temperatare. 
::/Pcobably  a  joint  in  the  base  B  C  of  the  tnoe;  enaUing  the 
leg  A  B  to  have  a  vertical  circidar  motion  about  it,  would  render 
the  apparatus  more  practically  convenient,  by  making  the  com- 
prisBSion  in  C  D  more  gradual,  and  taking  away  the  irregular 
unpetus  occasioned  with  pouring  the  mercury  in  at  the  orifice  A» 
The  greatest  meirit  of  this  method  is  its  being  so  complete 
within  itself.  It  not  only  gives  the  tension  of  the  vapour  exclu- 
sive of  any  previous  determination,  and  clears  the  results  from 
the  onceriamty  of  delicate  ocular  phenomena,  but  Jt  may  b& 
applied  to.ahnost  any  portions  of  any  gases  with  the  same  ease 
and  success  as  to  the  atmosphere.  John  HsRAPikTH« 


Article  IV. 

Om  a  recent  Species  of  the  Genus  Hinnita  of  De  France,  md 
same  Observations  on  the  Sheik  of  the  Manomyaires  of  X,a-» 
march.    By  J,  E.  Gray,  Esq.  FGS. 

(To  the  Editors  of  the  Annals  of  Philosophy.) 

GSNTLBMEN,  BrUUh  MiunmyJMty  16, 1886. 

In  the  list  of  species  of  shells  not  t^ken  notice  of  by  liamarck, 
which  was  pnblisned  in  aformer  number  of  the  Annals  of  Philosophy, 
I  described  as  a  new  species  of  the  genus  Lima  a  snell,  of  wnich 
I  had  observed  an  old  verv  much  worn  specimen,  in  the  British- 
Museum  ;  having,  since  that  period,  observed  two  specimens  of 
a  fossil  species*  which  i^reed  with  all  the  characters  that  wei*e 
peculiar  to  my  Lima  ?  gigantea,  I  therefore  was  inclined  to  con* 
aider  them  as  forming  together  a  distinct  genus,  and  I  wbs 
farther  confintaed  in  this  opinion  when  I  re-examined  the  othen 
allied  genera,  ^for  I  found,  by  the  assistance  that  the  fossil: 
specimeus  afforded- me,  that  the  recent  shell  was  most  probably* 
attached  (immediately)  to  the  miea'ine  bodies,  and  that  it  was 
certainly  much  more  nearly  allied  to  the  genus  Spondylus  of  * 
LhuifiBiis,  than,  to  the  genus  .which  I  had  from  the  examination  of 
the  motilated  recent  specimen  ^referred  it  to. 

Thinking  that  perhaps  the  fossil  shells- had  been  described,  I 
campared  the  specimen  with  the  characters  and  observations  • 
which  De  France  has^  given  for  his  eenus  Hinnites,  which  he 
established  for  two  species  of  fossU  shells,  and  to  which  he  ; 
obMrvw  there,  are  no  recent  species  known.    I  found  that  it 
agieM  io  every  .jmrticidBr  with  his  remarksi  an^  therefore  I  feel  > 


IM    Jiir«Oi«^.ofitAtC;MaiiJ!rti^  |ft«fti 


iatuffied  Aat  it  majr  beeaiBMbf«di  asilhe 
1n^  of' that  goMUi ;  thas>  at  tke  nomt  time,  lidding  tbe 
ffinmtiB.(toi  now-  the  naxae  must  be  ehaiiged^  as  the 
ties  is  only  used  in  tiioae  geneta  wh&e  the  species  hi^ye  wmkyi 
hitherto  Men  found  in  a  fossil  state),  to  tW  liak  of  roomfc 
shdlsy  idid  eransg  it  from  the  catalogne  of  thorie  Miiim 
which  ttfe  comidered  by  geologists  as  only  to  befouil  in  si 
fossil  state. 

The  following  character  hmy  be  given  to  the  geniis>  vrUttii? 
skonld  be  re&ired  to  the  £unily  SfandgUdm  (nobi) 
^  Hi  KNIT  A,  nob.  Hinnites  De  France. 

Shell  bivalTe^  inei}uivalTed,  adherent  ifttmediately,.by  the  i^x 
of  the  right  Valve*  Valves  eared,  radlately  striated)  iieak»^ 
slightly  ptoduoed  into  a  triangular  area.  Byssal  groove,  mmmd  : 
:  Hinge  without  teeth ;  ^lastio  cartilage  placed  in  a  deep  gmii^^ 
in  eaiCh  valve \  ligait^nt  marginal^  linear^  stiaisht*  ...i 

Animal  unknown.  ... 

The  chief  character  by  which  this  genus  is  to  be  distinguished 
from  Spondylus,  is  that  the  hinge  is  destitute  of  teeth,  and  that 
the  facets  of  both  valves  s|re  nearly  Equally  extended  by  the 
growth  of  tlie  shell ;  instead  of  the  attached  one  being  extended 
»td  a  long  'Shelving  projection,  as  in  the  latter,  and  thai'  th# 
vid^esare  more  equal  and  more  distinctly  radiat^K^  ribbed,  ttbd 
not  quite  so  ^pinose  as  most  of  the  species  of  the  latter  gentis. 

De  France,  in  the  work  above  quoted^  has  deseribed  two 
fossil  species,  1  H.  Cortesvi,  figured  in  the  Bictiohaire  des 
Soience&  Natarelle,  t.  61,  f.  1,  and  2,  H.  Duboissoni^  t6  ^hich 
I  now  adH  as  the  recent  type, 

8*  H.  Giganiea. 

Shell  oblong,  outside  pale  brown,  findy  iadiatcly*groovod, 
inside  white,  hinge  margin  purple. 
'   lima  gi|antea«    Gray,  Annul.  PhiL 

Icon.    IVoody  Catalogue  SuppL  t«  2,-  f.  7,  inedited. 
.   Inhabits.    Mm.  Brit. 

Shell  oblong;  rather  thick,  solid,  outside  pale  brown,  onia« 
mented  with  numerous  small  ravs,  the  left  volte  the  most  con^ 
vox,  the  inside  white  with  the  hinge  margin  fine  dark  purple^ 
the  area  left  by  the  moving  forward  of  the  ligament  is  alsQ 
parple,  and  rather  narrow,  the  grooves  for  the  elastic  cartilago  la 
very  large  and  distinct  in  eacn  of  the  valves,  and  quite  opes,- 
they  are  extended  the  whcde  length  of  the  facet,  and  cpasidevv 
ably  produced  into  'the  cavity  of  the  sh^H.  The  ittasonlitf; 
idipressions  are  large,  and  the  submarginal  impfession  is  orbi- 
calar  ovate,  with  a  considerable  inflexion  just  even  with  tfao 
anterior  ear.  The  length  is  four  inehes^  die  height  fironi  biai^. 
to  basal  edge  fiVe  inches.  'f' 

I  shall  herd  take  the  opportuml^y  as  I  negleetod  it  itt  my  tain^ 
ciott^gieal  assays,  of  {>ottitttg  ottthcr(i^4M'bM|;{nMl,thoAot|t>> 


I8MI  Mr.  6iijf\^tktee0im  mmiiu  ^Db  JS^mce,  Ifc.  iOg 

fM&ed'sia  tiMtte  thellg  wUck  aHi  ptonded '  wita  only  oas 
addtifiUir  miwdl^.  lDde^>  I  only  need  to  speak  of  tbo^e  moncK 
■qpairto  d€  Lutuiick,  wkieh  kaVe  the  elastic  ligament  ()tee&d  in  ' 
tti  kiMmal  cknty^  «a  liie  others  may  be  easily  «distiiigiiiabed  hf 
the  poffilkm  of :  their  external  eaftilage>  as  pointed  oat  in  my^ 
leffAien f emarks*  In  the.  whek  ^f  &ese  shells,  the  addaeton^ 
a«Mile|  end  censequently,  the  mascalar  impression  is  plaoed 
eecaotnoaUy>  except  in  the  genera  Anomia  and  Plaeuna^  Ndw. 
hy  etenlimng  the  animals,  figv^ee  of  which  may  be  seen  if» 
the  mppeBdhg  to  ^Lister,  who  has  giren  the  anatomy  of  the 
e]faler>aad  ecaliop^  and  the  platecr  of  Poli  modek^  ihk  month 
nili  be  Ibnnd  ta  be  always  placed  on  the  opposite  ede^Oi  and  the 
»w  9ti  die  mme  edgeVtlie  8h«U  as  iSbe  <iddacte/im»cl«, 
eeteeq^entij  that  edge  of  the  ehell  to  which  the  musonlar 
inpteesion  is  neaoest^  meet  be  ite  posterior  edge^  and  noW  if  U&e> 
hinder  margin  of  the  sbeU  be  placed  towards  the  observer  with 
die  hinge  edge  uppermost,  the  sides  of  the  animal  and  shell  will 
oontepbnd  with  that  of  the  observer. 

I  have  beect  thu^  partionlar'in  pointing  out  this  distinction  bf 
the  Tallies  of  these  shells^  because  the  observance  of  this  fact 
will  liiaterially  assist  the  natural  disposition  of  the  mioropodoucf 
hivalres,  and  enable  them  to  be  separated  into  natural  families^ , 
a  diviaien  whi^  is  now  absolutely  requisite  from  the  number 
of  g^ntfa  being  so  much  increased  by  the  great  attentioa. 
whioh  haa  lately  been  paid  to  this  interesting  study. 

.  'Eht  animals  of  diis  gronpe,  which  are  attached  to  the  rodcs^ 
8ui.  by  abyssns,  as  the  Pectenif  have  always  the  groove  for  the' 
transmission  of  the  byssus,  placed  under  the  ear  of  the  righ^ 
valve;  this  character  at  once  distinguishes  the  Pectimda,  a 
family  which  contains  the  genera  recten,  Anusium,  Janira, 
Neithea,  Pallium,  Pedum,  and  Lin^a.  Amongst  those  genera 
which  are  attached  to  therocks  by  the  means  of  the  outer  sur- 
face of  the  shell  themselves,  which  appear  to  be  the  typics4^ 
groupe  of  micropodous  moUusca,  the  oysters  are  always  fast-" 
ened  by  the  left- valves,  and  the  genera  Ostrea  and  Gryphea  may 
tjierefore  fotm  a  family  uQder  tne  name  of  Ostreidia,  while  the  . 
SpondylidiRy  which  contain  the  genera  Spondytus,  Hinnita  and 
Plicatulaf  are  always  attached  to  the  marine  bodied  by  their 
right  .valves^  and  oonseqmently  the  muscnlar  impressions  are 
placed  on  the  rieht  side  of  the  attached  valve,  which  makes  the 
impression  of  Hinnita  to  appear  to  be  placed  on  the  side  of  the 
shell  opposite  to  that  of  the  oyster,  as  described  by  De  France, 
who  appears  not  to  have  observed  that  the  difference  was  only 
osktaaionid'  as  in  what  is  erroneoudy  called  the  reversed 
obaoiai  by  the  anitnals  bei^g  fastened  by  the  other  valve.    . 

;  .TkmdMb  of  ,the  conieal  univalvea  bemg  o^ssiderably  altered 
in^KttaniSsw^  ^K  t]>as«bai«teeB  to  whusb  they  are  attaob^d^; 
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has  long  ago  attracted  the  atteiitioa  of.ooneiMipgiata^fMvl  ad 
alto  faim  been  observed  greatly  to  influenee  tke  farm;  of  4k^ 
AnomisB,  for  when  they  are  attached  to  peoiena  and  otbaies 
radiated  BheUs^  they  are  marked  by  their  acuiptaure ;  bat  Imtau. 
not  aware  that  this  fact  has  ever  been  observed  to  take  plan  iau 
any  of  the  other  genera  of  bivalve  shells^  and  espeoa^  im 
those  which  are  thick  and  ponderous.  The  spectoMa  of.  Bki^ 
futa  giganteOf  which  is  in  the  niQseinny  haa  evidently  baeii 
attached  to  a  rock  which  had  some  large  serpaha  growing  onit^i 
the  edges  of  the  valves,  when  growing,,  ooaformed  tlttm«tt 
selves  to  the  surface,  and  consequently  the  upper  valve  hi|a  tW' 
convex  lines  across,  which  exactly  correspond  vifith  the  ccwvo*^ 
kitions  on  the  outer  surface  of  the  lower  one ;  now  at  first  sights 
one  might  be  led  to  believe,  as  indeed  several  of  my  friends  luMre* 
been,  mat  the  convexity  of  the  under  valve,  by  pressing  np  the' 
body  of  the  animal,  has  consequently  raised  the  upper  surface  i 
of  that  part  of  the  body,  but  in  seveml  places  the  upper  valve  is 
marked  externally  where  there  are  no  tracses  of  it  m  the  inner, 
surface  of  either  valve,  nor  are  the  upper  valves  of  oysters  ^ 
affected  when  the  lower  valves  have  very  larse  pearls  on  them« 
which  must  considerably  displace  the  bo^  of  the  »i^iHitti#,  ^ 
Indeed,  to  any  one  who  studies  the  formation  of  shells,  I 
think  it  must  be  evident  that  these  raised  places  must  be- 
formed  as  I  have  stated,  by  the  edge  of  the  upper  valves  eoe*; 
forming  themselves  when  deposited  to  the  bend  of  the  lower  i 
valves ;  and.  when  the  causes  which  produced  these  curves  are 
removed,  the  valves  resume  the  usual  form,  leaving  the  eonviex 
line  on  the  outside,  the  concavities  of  the  inner  part  of  the  upper . 
valve  being  obliterated  by  the  new  layers  of  shell.    ^ 
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.   Abstracts  of  Papers  in  the  Philosophical  Tramttctionsfor  1825, 

*  on  the  peculiar  Magnetic  Effect  induced  in  Iron,  and  on  the 

Magnetism  manifested  in  other  Metak,  8^c.  during  the  Act  of 

Roiation.      By  Messrs.  fiarlow,    Christie,   BaSbage,    and 

HerscheU 

2.  On  the  Magnetism  of  Iron  armngfrom  its  Rotation. 
By  S.  H.  Christie,  Esq.  MA.  FRS. 

(Cbn/tntiei!/rom  p.  43.) 

<^  Experiments  with  the  Dipping  Needle. 

'^  Having  found,  in  all  the  experiments  which  Ihava  de*- 
scribed,  that  the  effects  produced  on  the  horizontal  MiMlle' 
depended  on  the  situation  of  the  plate  with  respect  to  the  axis 
ana  equator  of  an  imaginary  doping  needle  peviog  throagli- 


ttesMiitM  of  liM  liotiaumtal  needfe,  wf  nest  experiiieiitt  were 
mdertskai  -wbib  the  Tiew  of  asoeitaiiiiiig  whether  the  efieets: 
imdttoed'  by  the  vetatioii  of  the  piaie  on  the  dipping  needle 
ilMif  eorreepoaded  wkh  those  which  I  had  obserired  on  the 
horiaentel  aeedb«  la  making  theifte^it  vms  necessary  to  adjnst 
the  dippiw  needle  on  a  stand  detached  from  the  instrumenty  on 
the  arm  of  wlueh  the  iron  (date  revohed,  on  aeoount  of  the 
disQieter  of  the  case  of  the  dipping  needle  being  greater  than 
the  distance  $  n  (fig.  1.)  It  was  therefore  only  in  particidur 
positions  that  I  could  observe  the  deviation  caused  by  the 
fetation  of  the  |dale.  This,  however,  was  of  the  less  importance, 
sinee,  as  I  expected  that  the  deviations  of'  the  dipping  needle 
woidd  be  less  than  those  of  the  horixontal  needle  nearby  in  the 
rUio  of  sin.  19^  30^  to  1 ,  it  was  only  in  the  cases  in  which  they 
were  the  greatest  thi^  I  was  likely  to  have  been  able  to  observe 
thern^ 

''  As  the  dipping  needle^  when  in  the  position  of  the  dip,  could 
ody  Tibrate  in  the  plane  of  the  meridian,'  no  effect  corresponding 
to  die  deviations  of  the  horizontal  needle  could  be  observed, 
either  when  the  centre  of  the  plate  was  in  the  intersection  of 
the  meridian  and  equator,  and  its  plane  perpendiciilar  to  the 
planee  of  these  circles,  or  when  the  centre  of  the  plate  was  in 
the  seoondeory  to  the  meridian  and  equator,  and  its  plane  in  the 
phone  of  this  secondary.  Iii  order,  therefore,  to  ascertain  the 
deviations  of  a  needle  suspended  freely  by  its  centre  of  gravity, 
oonrespoading  to  those  of  an  horizontal  needle,  wfaen  the  plate 
had  those  positions,  and  which  I  considered  to  be  the  principal 
poinla  to  be  determined,  it  was  necessary  to  observe  tne  emct 
produced  on  the  dipping  needle  when  the  centre  of  the  plate 
was  in  the  equator,  and  exactly  east  or  west  of  the  centre  of 
the  needle,  and  its  plane  parallel  to  the  plane  of  vibration  of  the 
needle ;  and  also  when  its  centre  and  plane  were  in  the  plane  of 
vibration. 

''.In  making  these  observations,  the  instrument  was  adjusted 
as  in  fig.  1,  the  compass  being  however  removed ;  the  indexes 
at  0,  0^  were  brought  to  M,  <e,  on  the  moveable  limb,  and  that 
limb  was  placed  at  right  angles  to  the  fixed  limb^  so  that  the 
plane  of  the  plate  was  parallel  to  the  magnetic  meridian.  The 
dipping  needle  was  then  placed  as  nearly  as  possible  in  the 
reqnirra  position,  and  the  levels  being  carefully  adjusted,  the 
needle  was  made  to  vibrate  freely  and  left  to  settle.  After  the 
plate  had  been  made  to  revolve  several  times  in  the  same  di- 
rection, the  point  msirked  0  was  brought  to  coincide  with  the 
npper  part  of  a  line  parallel  to  the  magnetic  axis,  and  passing 
thioii^  the  centre  of  the  plate.  The  needle  was  then  slightly 
agitated,  or  made  to  vibrate  through  a  small  arc;  and  when  it 
seltfed,  die  dip  was  noted  both  at  the  up|»er  and  lower  exi- 

tmaityf  or  tiie  eouth  and  north  end  of  the  needle.    This  wae 
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rtpMitd  fiMTthe  painte  mrltdd  60/130,  180/ SiO,  30O<2ddniir 
pdltfcewas  How  mad^to  rerohis  in  the  eonitiitf^idife^dnyi'AiAf 
aiodUar:  observntiociB  jsade  iof  4hfe  .dip  of  liM  aiitfdltf  ^tiMailinii 
sfTend  points  300^  240,  180,  iSO,  60^0/  boinm^MlrivstisiMt 
upper  part  of  tbe  bne  parallel  to*  the  magnetic  asSi^  Gdntamv^ 
the  reyoiation  of  the  plate  in  this  dit«Gtioii^  A  seccmd' sat  w< 
(Serrations  of  the  dip  were  -made  for  .the  seiiend  pdintsiromo 
300  to.  Ok  4^^^  ^^^f  ^^  P^^^  "^^  agniir  made  to  rerolri^  ki  tel> 
ficsi  direction^  abd  a  second  set  of  observlittocis  madar  <rf  die  di{»' 
for  the  points  from  0  to  300^  I  considered  the  Ina^  of  all'tiicr 
Qbservationa  in  the  two  sets,  when  the  plate  tevohred  from  O.to^ 
300,  as  the  mean  dip  when  the  plate  revolted  in  this  fliractiao  $ 
tbe  mean  of  all  the  observactions  in  the  two  Heta,  When-  the  fkM^' 
rtrolved  from  300  to  0,  as  the  mean  dip  when  the  plate  rePohf^dT'^ 
in  this  direction ;  and  the. difference  between  thdse  mem-  dips:*^' 
the  deviation  due  to  the  rotation  of  the  plate.  .••..* 

-  *^  As  I  had  experienced  that  the  dipping  needle^  etenwhen'of 
the  best  construction^  was  an  instrument  from  which  ftcoamti(» 
results  could  only  be  obtained  by  taking  a  mean  irf*  a  gl^at^ 
nuDd»er  of  observations^  I  was  aware  that^  by  making  only  two* 
for  each  point  of  the  plate,  I  was  liable  to  an  error  in  the  obse*** 
vatiens  for  each  point  taken  separately,  but  this  I  considefdA 
would,  be  counteracted  in  taking  the  mean  for  all  Ihe  points.  $. 
so  that  the  mean  results  cotild  not  err  far  from  the  tmtlu^  Th^: 
dipping  needle  which  I  made  use  of  was  avery  good  instrument^' 
W  Jones,  of  Charing  Cross:  the  needle,  made  aocosdiiig«tet- 
Uaptain  Kater's  construction,  consisted  of  two  area  df  a  cifde ; . 
its  length  was  7  inches.  The  plate  was  the  same  I  had  naed; 
in  the  experiments  with  the  horizontal  needle« 

'^  For  the  better  distinguishing  of  the  edges  of  tbe  piieita  and' 
the  direction  of  its  rotation,  I  conceive  two  planes  at  right 
angles  to  each  other  to  pass  through  its  centre ;  one,  the  plane- 
of  the  equator  or  a  plane  parallel  to  it,  which  I  call  the  e()aa^ 
torial  plane ;  the  other,  the  plane  of  the  secondary  to  the 
equator  and  meridian,  or  a  plane  parallel  to  this  secondary^ 
which  I  call  the  plane  of  or  parallel  to  the  axis.  The  inters 
sections  of  the  first  plane  with  the  edges  of  the  plate,  I  call 
the  equatoeial  north  and  south  edges  ;  and  the  intersections  of 
the  second,  the  polar  north  and  south  edges; 

*'  Fromthe  observations  thus  made  it  appears  that,  in  this  posr^ . 
tion  of  the  plate,  the  deviation  of  the  upper,  or  south  end  of  thei 
needle,  due  to  rotation,  was  in  the  direction  in  which  the  north  or, 
lower  edge  of  the  plate  revolved,  and  the  deviation  of  the  nof^A^ 
orbmer  end  of  the  needle,  in  the  direction  of  the  rotation  of  tiie- 
tn>per^  or  south  edge  of  the  plate.  It  would  follow  froni  thi«>  - 
that  if  a  needle  could  be  suspended  freely  by  its  centre  of  > 
gravity,  and  the  centre  of  the  plate^  were  in  longitude  90^^ 
latitade  X)^  and  its  plane  at  n^ht  angles  to  the  tteiidifi&v 
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rotation,  would  be  ia  the  direction  of  the  north  or  lower  BisB  .of 
.An  piatQy  Md^lke  dfifvifttieu  of  th^  «p/tA  ead;^  in  ite  discK^4d&ii  in 
^ki9h^tk^  toidkoM^f^r  edg^tevchtd;  Ivhich-ar^pFeoitrifiiluB 
jdive^oim  ofthe^  devidtiws  of  tke  horizocitsdaieMU  ia  thb 

^ii^STbe  Uw  whkhr  J  bsive  shqwri  to  pUatn  iuall  thoeKperinittite 
iW  !lbkh$tfizoalal'n9«<)le/  viz.  tbal^4he  sid»s  of  the:  ef]^ator  «f 
id»ft  imftgifoary  dipping  needle  •  ^ways  deviated  in-  diK^tisw 
'^Ofttqtoy^'te.  those  in  which  the  corBesfxmding  edges  of  tbepbrtit 
-mMed^.l  bad  detived  previeualy  to  baTing  an  opfoUmtfvt 
makmff^$s^j  e^cpehmenta  with  the  dif^fong  needle :  a  oamiiaiiicui 
jpf  1i)ft>^ver:ve«tdt8  with  tbia  law*  will  more  fully  i]l«atrai;e  its 
Mttaf^ii^nd  at  tlta  f«i»te  time  show  ^etr  perfect  aifceo^aBM. 
.iihwiktogitbia  efmfm&fm,  it  ii.  oeees^ary  to  xiotioe  tkai,  aft 
ilWf'^as^oT  ^rdip;CNf.thi^iiaedle>  cerresponda  to  ademtiDKef 
ike  f^uiilpn.^dmt  of  ita  equator  towards  the  swih  pole,  aa«l  «f 
the  northern  edge  towards  the  north  pole  ;  andoatlia  oontraaji^ 
a  diminution  of  the  dip  porrespopds  to  a  deviation  of  the  southern 
edge  of  the  equator  towards  the  north  pole,  and  of  the  north' 
'4mf^9t(9iim!lla JAe  ^QiutU  p9la,  Now,  ^rhen  the  e^natortaL^Mi^A ' 
ili^glbfif  tf^j4^.r^¥QU^dtoii^ar4e  the.  polar  imth^  andM^nD^ 
j^)Mi^)l  Ifa^  -^y^Sf^x^.mrik  edge  to^strda  tbe  |>0]6»f  nor^h^  Abe 
HH^ita^ifiP  q{^  tbe  i)i^le  .wa9  diminished  hf.  th^  ro^at^M;  tiMifb 
4||>  (he  4Qif  ^  edg^  of  iis.i^i^ator  deviated  tosvarda  the  north  pcdd, 
Md  tWMr^^Mgeof  ita  eq\iat0f  tfiward^  the  sonntb  ^ole;  er 

4ila«4$^'*^^^  ^^i'^^^  ij/the'r»t0(ipf^  of  the  plaits  demato^iu 
f^^^ms  i^iotntrary  to  tifiieiin-ttihieh  th^  edgc^of  tbe.piatoMMd. 
,7^  >aa«ae  can^aaioa  eviicieiiily  laUewa  from  the  ojbseryatioiia 
mbmJ^  tto  ^uat»via}  aouth  edge;  of  the  plate  revolved  towandb 
-lbejK^rd^Qfth>  tbf^  dip  being  bere  iaor^aed  by  the  retatien  ;of 

;^*^^3lN«#^obQiflr!F§^i)lila^wb^b'J^1W(}^^ 
^AtU^ift^^  n^)e^:Wh^»  Abe  plane  of  the  plate. was  itt  ^ahe 
jbiift qC  qui  inftridi^n  Qr  plane  erf  vthmtien^ftbedippiagiieedle. 
,«.i^Vi«iP9ni  .tbeae  ebaef vationa  it  appears  that^  the  plane  of  tia 
jbil#'*b^%.iii^-  tbie^s  plane  of  vibration  of  the  needle,  and  ila 
MPtilt  in  Ibi^  trqant^rj  tb^  dmatio^  «»f  the  upper  ioir  souik  <vod 
^k^mimeeihh  mt  ^irptAtioHi  wap  in:  the  direction  of  the  roitai- 
4mipf  ^  t{^r  j]ff  «ai4^A  edg^  of  the  plata>  ««d  of  the  nortii 
^stff\v^  tkutt^'  lltf  mrtM  fAg^;  ^nd;  we  may  therefore  conoluda^ 
4iuA^iC^n«M^djif '<H]in)4  be  fredy  :aiiepended  by  ita  oenlte  ef 
f4)#^iii|i#t^il):^the{^Q|re>ef  the>  plate  were  in  tbe  equator,  and 
Ml  l^%tdf  tbntitf^%  ae^ondoiy  te  the  meridian  and  etpintois 
the  deviation  of  the  soti^A  end,  due  to  fotatian,  would  be  in  iba 
4Mfili9^t^f9bJI»b..tb^N^rfti.edgaiQf  tbe^  plate  levdved,  aiiid  of 
ihp  JWiifeatl^^  tjai  j;bal^iil.  .which  the  p^th  edge  rerolved ;  wbioH 
Hgptim  atfcmafydy  4te  ^kf9^mm  m  fvllioh  we  hava  aeaa,  tii«t 
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liie  liomolital  teedle  deyiated  by  the  rotelioa  of  Ukb  ptfttevkt 

this  pQsitKKl.  '/ — 

^  When  the  centre  of  the  plate  waa  in  latkiide  90^  sontki 
contrafy  to  what  took  place  wlia&  it  was  ia  die  eoBatory  th^ 
deviation  of  the  scvth  end  pf  the  needle  ia  in  the  directioa  in 
which  the  lower  or  wn'th  edge  of  the  plate  revolved;  and  wp 
may  therefore  infer  that  the  same  would  be  the  case  if  a  aei^dle 
were  suspended  freely  by  its  centre  of  gravity,  and  the  ptatie  of 
the  plate  were  in  the  plane  of  the  secondary  to  the  merichaa 
^and  equator,  its  centre  bein^  in  latitude  90^  S:  which  also 
agrees  exactly  with  the  directions  of  the  deviation  of  the  hoiri« 
zootal  needle,  due  to  rotation,  in  this  position  of  the  Mate. 

'^  It  is  evident  from  these  different  experiments  with  tne  dipping 
needle,  diat  whatever  may  be  the  peculiar  efficts  prodweeo  oft 
^e  iron  by  its  rotation,  the  dematums  of  the  hoiisontid  needle, 
due  to  the  ratatwn,  are  of  the  same  nature  as  those  that  would 
arisjs  by  referring  the  deviations  of  the  dipping  needle  to  Iho 
horizontal  plane. 

Theoretical  Investigations. 

<<  It  has  in  general  been  considered  that  the  different  deviations 
of  the  horizontal  needle,  arising  from,  the  action  of  soft  iron  on 
it  in  different  positions,  can  only  be  accounted  for  on  the  sup* 
wosition,  that  uie  iron  is  polarized  by  position,  the  upper  nait 
being  a  north  pole,  and  the  loweir  a  south  one,  each  poie  or  the 
iron  attracting  the  pole  of  the  needle  of  the  same  name,  and 
repelling  that  of  a  contrary  name :  but  if  we  suppose  that  eaek 
particle  of  the  iron  simply  attracts  indifferently  either  pcrfe  of  a 
magnetic  particle,  and  reier  the  attraction  of  the  iron  to  its  centre, 
then  if  the  angular  deviations  of  a  magnetic  particle  in  the  eeatvis 
of  the  needle  and  in  the  line  of  Uie  dip,  arising  from  such  a** 
traction,  be  reduced  to  the  horizontal  plane,  these- rediiced 
deviations, will  agree  with  the  actuat  deviations  of  the  himzontal 
-needle.  In  investigating  theoretically  the  ^Esets  that  are  prei^ 
dttced  by  the  rotation  of  a  {date  of  iron,  I  will  first  suppose, 
V  that,  independently  of  rotation,  the  iron  acts  in  this  manner, 
and  that  by  the  rotation  it  becomes  polarized  in  a  directioii, 
making  a  certain  angle  with  the  magnetic  axis,  since  from  socdi 
a  polarizing  of  the  iron,  the  law  which  I  have  shown  to  include 
all  the  phcBHomena,  would  evidentl^r  result*  On  this  suwo- 
sition,  each  pole  of  a  magnetic  particle  in  the  centre  of  the 
needle  would  be  urged  by  an  attractive  force  towards  the  centre 
of  the  iron  plate,  by  an  attractive  force  towards  the  pde  of  a 
oontrary  name,  and  by  a  repulsive  force  from  the  pole  of  the 
same  name  in  the  iron." 

Mr.  Christie  here  proceeds  to  investigate  this  theory  by  eakmla*' 
tion,  the  results  of  which,  he  finds,  'f  indicate  that  the  efeots  are 
not  produced  in  precisely  the  numner  we  have  supposed.    Iii  ooe 
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fOiMr  our  liKeofy  is  mcpieftti^nably  al  vamnce  with  tbe  actusl 
4sircttin8t8mces  of  the  case ;  for  we  have  supposed  that  no  partial 
ntogneti&in  exialli  in  the  iron,  or  that  every  part  of  it  taken 
ie{nMtel¥  would  equally  afibct  the  needle.  It  is,  I  beliere, 
•fosfreely  possible  to  procure  iron  that  shall  possess  ihis  uni* 
fcrmiiy  of  aetion>  ana  it  is  evident  that  this  was  not  the  case 
with  -  the  plate  of  iron  which  I  made  use  of.  Tins  species  of 
poltoity  in  iron  is  of  so  variable  a  nature^  since  by  an  acei* 
dental  blow  it  will  be  transferred  from  one  point  to  another^ 
thai  it  does  not  appear  possible  in  any  manner  to  submit  its 
efibcta  to  calculation.  It  was  to  prevent  these  effects  embar- 
Tassing  the  reanlts,  that  I  took  the  mean  of  twdve  observatiom 
for  each  position  of  tbe  plate ;  still  it  is  possible  that  some  of 
the  differences  between  the  observations  and  the  results  of  the 
dieonr  may  have  arisen  from  this  cause. 

''At  the  results  of  the  hypothesis  which  I  have  advanced  da 
not  imcisely  agree  with  the  observations^  it  will  be  proper  to 
enquire  whether  we  shall  obtaiin  a  more  perfect  agreement  by 
means  of  the  hypothesis  commonly  assumed,  in  order  to  account 
for  the  effects  produced  on  the  needle  by  a  mass  of  soft  iron« 
▼iSh  that  the  upper  part  of  every  mass  of  iron  acts  as  a  noirth 
pole  and  the  lower  part  as  a  south  pole.  Let  us  then  suppose 
sach  poles  to  exist  in  the  iron  plate,  in  the  diameter,  in  the 
direction  of  the  dip,  and  that  the  rotation  causes  the  line  joining 
lliem  to  describe  in  the  iron  an  angle  ^  from  this  diameter." 
'.  The  agreement  between  the  observations  and  the  calculated 
lesulta  from  this  theory,  Mr.  Christie  here  finds,  would  not  be 
greater  than  in  the  former  case. 

■•  **  In  the  explanation  of  the  phsenomena  which  take  place  on 
pieaentiag  the  difierent  ends  ot  a  mass  of  iron  to  the  poles  of  a 
iBagiietic  needle,  in  addition  to  the  hypothesis,  that  the  upper 
part  becomes  a  north,  and  the  lower  a  south  pole,  by  position^ 
it  ia  necessary  to  suppose  also,  diat  in  every  chanj^e  of  position 
of  the-  iron  th^!e  is  a  corresponding  and  immediate  change  of 
Hipfole;  that  is,  the  upper  end  becoming  the  lower,  itaUio 
immediatdy  becomes  a  south  pole.  Now  it  appears  to  me* 
that  if  we  attemptto  explain,  on  this  hypothesis,  the  phasno* 
meoa  arising  from  the  rotation  of  the  iron,  we'  shall  find  that 
there  are  circumstances  which  are  wholly  incompatible  with  it 
If  on  turning  a  mass  of  iron  end  for  end,  the  poles  are  imme- 
diately transferred  from  one  end  to  the  other,  how  can  we  sup- 
poae  that' the  revoiution  of  the  iron  will  cause  these  poles  to 
move  forwards,  so  that  the  line  joining  them  shall  describe  an 
angle  from  the  line  of  the  dip  ?  or  even  granting  that  during  the 
revolution  of  the  iron  they  may  be  earned  forward,  they  must, 
■a  soon.as  the  iron  ceases  to  revolve,  resume  their  original  po- 
sition in  the  line  of  the  dip,  if  they  are  so  immediately  trans- 
ferred from  one  end  of  the  iron  to  the  other,  as  it  is  necessary 


tacfloppMe  ULonkr.ia.aceoiiilt£u^ltlw-«l 
blase  of  ttUraotion  and  repuliiaov^  *^ ,     -r 
Immediately,  thea,  that  the  liroil  l^^tita, 
poaitioD,  tife  ds^iatiaQ  sLthfi-ilBfidle  OHghtf-IOO-ihuiik 

"totecome  thq  eaqie,  wjti^tfi^r.1Ji«'i>Uih'h«4<'bMitilir9uj^fett* 
tfaal  poaiiifiA  h]f^j»niim^  in  oit«  d^ot^^or  in  the.  c«n|i^. 
-it-W  MidlyjiaceaMrjriforiaet  tcpeayj^haiitbw  wott{d>ol^^wi 
oMfl,  Bince  I  hitf«  SUted,  thal^i-imall  Aes^aoduTg  ^^fi'o^ 

^MMjitiic-ironiwasittAtiointy  praviotieto  the^^lweniRtiatt  rang 
made.  f  ?;-i 

"  Whatever  ace  Uw  «ff«cL6  prodnced  on  tbe  iiM  iby  i^  9#*0* 
fa(tioB)^«o^r-from  tbeaeeSecU  jb^g  of  Uia  trftoaiefit  ^Stiii* 
which  we  must  luppose  the^  to  be  oa  this  hypotbeeift,  itbcjr 
Bp))sAr  tj)  have  beea  quite  perntDeht,  that  is,  ^s'o  Ipng-At  t^ 
iroQ  remained  is  the  sajse  poeitiotK  The  fid^wipg  <^f]^w 
tioa  mil  ahovT  the  bo^U  cbMigas  wfaioh  tw^'titawfe  <biiiiip^.l2 

'llOntB,.    .  \     -    ,.     ,    .  ...  '    '  <:•..  'ti    • 

"  Id  ordW'tbRilfae-needle  might  be  quite  (teetomove^^vfm 
■aspendad  ioa  bal^tiitftflf  torsion  bya  ly^B  wire,  of  tt^'Mns 
diameifir  as  tbe  fioeit  gpld  wire  uaed  for  tnuiaita,  Ifeslraot 
toniaa,  2i'16rinciifisifing*-'''I'he  plase  i>£ith^  plate  mK  iit»l|i« 
plans  of  the  Beoondary  ta  the  expiatcr  and  Tnfndian,  iti  muKn 
miatltude  0°,  loogitiide  180°;  and  it  was  fixed  to  a  wogdea 
Waa-passiflgihretigh  its  ceutre  peipeDdicular  to  its  plane  :.  tha 
«ndfl  of  tfais^it,  wJnfchYtvolved  with  the  plate,  beipg  madp  of 
bMhs,  tb^  I  tcd^taace^in  whether  the  effect  was  mdep^d- 
«at  i>f  Awtioii  OS  l^d  'plate  itself.  The  plate  wa£  xaade  J^Q 
revolve  in  contrary  directions,  as  usual,  and  the  direction  of  thg 
aotth  .end  ofthe  nemfie  noted,  when  the  point  1 60°  on  the  plate 
ooincided  with  the  upper  part  of  a  plane  parallel  to  the  mari- 
^jfuif  and  baaaibg  Oro^gb  the  plate's  centre.  Aftei  ha^ug 
|H»*#*tfceprat%'rev<iIr«  so,  that  its  upper  edge  moved  frojnwft^i^ 
to;  ttmt  load  BOtBd'tfeS'aiMction  of  the  north  end  of  tUe  ue^wlfe 
Kiiin^  186^  wfaeij^d'jtTth  the  above  plane,  it  was  made  to 
r»r«h*e,flwm  efcit'tdWist,  and  180"  being  again  brought  to 
pomoMo-with  thiaplan*?,  -Ihe  direction  of  the  north  end  of  the 
BaKdle  wUnOtAdaC'diffeArent  times  for  more  than  12  hofus. 
tbQ-plate  renMQU^  stationajy  dufiog  that  time. .  „  .  ^..^^,;[,5  ivt 
■'■.  '  '  .'.  [.      "[■   '  ..  .:     '.    .-:    -■'■  i^^H  ,»>it'^)'^ 
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20  WB 
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0   o«w 
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8  4a 


I    28 
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Time  of 
obwnrA 


9*  S5- 

10  05 

11  10 

80  36 

81  48 

88  01 

88  17 

82  88 

88  40 

24  05 

8&  85 


j  Puri^gtfak  time  the  piste  va&lnpt  Mr« 
I  fec^  stationary,,  ^nd  caie  was.taceii 
I  that  the  apparatus  should  not  be  in  the 
i      least  diBtuil)ed. 

!  After  81*  48ni  the  plate  was  made  to  xe« 
Tolve  slowly  once  from  W  to  £. 
S  After  making  the  plate  ictolTe  several 
tiroes  an4m<)re  rapidly. 
i  Making  the  plate  xetrdva  apvnal  times 
fiomEtoW. 
!  Making  the  plate  reydve  once  so  slowly 
that  the  tune  of  lototion  was  $f  80''. 
(The  plate  kept  perfectly  statfonkrt  since 
(     226  40^.  ) 

Slaking  the  pUte  rerdye  ^bxwffx  80* 
from  W  to  £,.  and  then  bringing  it 
back  8O0  from  £  to  W. 
Makings  the  plate  rerolTe  tfaroogh-  00^ 
from  W  to  £«  an^  ijun  bxofl^  it 
back  90O  from  £  to,  W.  . 

Makins  {tie  plate  revolve  fepeattdly  and 


ni 


^  From  these  investigatioiis  it  appears,  that  the  effect  produced 

t  the  iron  by  ite  ratuftion  is  permanent,  so  long  as  the-  ptatte 
pemttins.statioiiary :  that  it  is  independent  of  friction ;  that  it  is 
■o  far  independent  of  velocity,  that  the  iron  can  scarcely  be 
ittOTed  so.  slowly  that  the  whole  effect  shall  not  be  produced ; 
and  thai  the  whc^efiect  is  produced  by  making  itperform  only 
one  fbinrth  of  a  revolution. 

^  Shortly  after  I  had  discovered  these  peculiar  effects  to  be 
ipffudttced  by  the  rotaiion  of  iron,  1  pointed  out  the  genenil 
oatore  of  tiie  i^ifeaomena,  and  exhibited  some  of  them  to 
Mr.  Bailow,  and  he  has  sinoe  made  some  experiments  on  the 
fotation  of  spherical  shells,  in  which  he  has  found  that  phttno^ 
Biena  somewhat  analogous  take  place,  but  they  appear  to  be 
d^wndent  on  the  vefocity  with  which  the  shell  is  made  to 
levolye." 

^^  Since  it  appears,  from  all  the  observations  which  I  have 
detatfedy  that  uie  direction  of  the  magnetic. polarity,  which  iron 
aeqoires  by  rohUiou  about  an  orrts,  whether  it  be.  at  right  ajngles 
to  the  line  of  the  dip,-  as  would  follow  from  the  theory  which  I 
hare  investigated,  or  not,-  has  always,  reference  to  the  direetion 
of  the  terrestrial  magnetic  forces,  we  must  infer  that  this  ma^ 
netiam  is  cotinmunicated  to  it  from  the  earth.  It  does  not 
therefore  appear  from  this,  that  a  body  can  become  polarized 
by  lotation  alone,  independently  of  the  action  of  another  body : 
ao  that  if  from  these  experiments  we  might  be  led  to  attribute 
the  magnetic  poiari^  of  tlier  earth,  to  its  rotation,  we  must  b/l 

New  Serieif  voii.  x%u  l        - 
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the  same  time  suppose  a  sontce  from  which  idagnetiB  fdfloeii^f 
is  derived.  Is  it  not  then  posgil^k  ^^tthi  m^  t^yV^k  tk^ 
centre  of  such  inflaence^  as  Well  M  the  sonrce  of  ligili-itiii 

-ii«!at,  ttfidthiatbytbisirRTmttQtitiie  ^aithudl  other  ptan^tHrmty 

MC^iire  p^lftiil!^  ftem  it  ?  If  soj'  fmther  experimenjts  aiid^  ^ 
Kisrvcitions  on  themagtietic  e^^te  ptk>diieed  by  tbetrot^^tJioa  of 
t>odie8  may  indiaaU»  ^e  enusi  of  the  situations  of  the  4Mii^s 
x^aguetic  polesi  and  of  tbeii»  ptogretsiv^e  movements  bf  oaeii- 
latiom*   •  '  ';  .  ft- 


CwHf  orison  of  the  magnitical  effedts  f^oduced  by  stow  an^^ 

by  rapid  rotation. 

''  Wi(ti  the  view  6f  ascertaining  how  far  the  effects  pr6<li!€ed 
on  a  magnetic  needle  by  a  pUte  m  iron  during  ite  raj>id  mt^ien^ 

'  <^rlw^ende<l  whh  thote  that  I  have  described  as  nearhr  ki^e- 
pendeftt  of  the  velocity  of  totHtiony  and  as  continaiikg  after  the 

'totiatiiw  had  ceased,  I  placed  the  same  plate  of  iron,  wbioli  I 
h»d  iM^iA  my  former  experiihents,  in  th^^plaiie  of  the  fiagii^ic 
meridian,  on  an  axia  perpeftdicolar  to  its  plane,  aild.  ab^ui 
which  it  could  be  maae-  to  revolve  with  any  velocity,  not  tfst* 
fceediiig  10  revolutions  in  a  second.  I  then  placed  a'smalT 
oop^BSi  with  a  li^ht  needle  delicatdly^iiiiapended^  crn  i  plat* 
f9tta  wholly  detaehed  from  the  iron  plaits,  in  tevtaitt  positidM 
oppoaile  to  thetsdge  of  the  plate^  both  to  the  tiuil  ttad'M^ibt 
weal  of  it,  aa  near  to  the  stnrfaed  m  the  cimipMi  IIMt  imiM 
yimit.  The  cecapaaa  being^  adjn^ted^  th^ftatO'Was'  iMMlerii 
tevolv*  <mce,  slowly^  s<>  that  its  upper  edg«  ihi^^d  ftdtt'td^wA 
to  south,  and  the  point  0  coinciding  with  ib^ -plm&fmf^ftdk^ 
«tiap  te^'lbe  piaaie'  of  die  pllt«»  and  pasaibg  thrbagh  iti^'^tltre 
Aodthatof  the  needle,  tne  dii^dtibft «f  the  nortti  etNlof ^^d^ 
«ee$a  wte  ofasei^eri;  and  'alao  when  189  «lfi«ided4irill»tiM 
>plane>  tM -same^  observation  waa  tnadew  ¥hA  pla»^  ^0  isdir 
mAt  W  t^volve  mpidly  in  the  aam^  dtva^oa,  -'^ti^mMir  ^ 
timea  iin  a  second;  atid-  when  the  n^Mf^le  be^aoie  #ta^#MlNr 
durihg^the  rotation^  the  directioft'Of  its  nfoHlt  ^adW^asttrbsisrifM^ 
The  point  0  on  the  plate  was  again  made  to  coincide  as  ^utekl]^ 
after  the  tapid  rotation  as  p^siUe^  and  Ae  ifireotiotir  of  the 
neodl^  observed^  in  order  to  see  if  thnit  rotattoti  had;  pff^i^led 
.aslypkermanent  change  in  the  bon  ;  tb^  sane  wad  dottis  Wfc^a 
tbepokift  18&  af(aiii  coincided.  Ohset^ratJNMis  ptecisety'sllililar 
io  thaa^  were  made  wiien  tlife  uppcs  ed^  of  tba  'pMi»«av^f«d 

'fromsot^h-t(in>0Pthj  •  ''-/'n-':^ 

'^  AldioiUgh  tile  eenti^  of  tiia^  ^Hte^  waa-  sti^tonaryV'  atii^  Aa 
Medte  Was  placed  tn^ertaib  poaifiofis  WitkteapjM^'lo  Hy-l^iliaAi- 
iider,  aa^  hcibre',  the  aitmtibn  of  tha^  awtre  w  Hke  ^ftmtf^miA 
reference  to  the  plane  passing- through  the  centra  of  tha  needk 
perpcadioalar  to  ^  dip ;  aiul  its  angedar  distanet  ftosa.  tfaia 


liMtoe-^l  tbt  needle  was  always  at  this  distance  ftom  tbi^  «d^ 
^:  the.platei  .<east  er  wesit  -As  thifi)  n^dle  was  (mly  two  inches 
in  Jenjg^tihy  and  the  rim  df  the  compass  divided  into  degrees,  the 
liitoQ^tioa  of  the  jEtee^e  'conld  not  be  obserred  neairer  tha^^o  6% 
4sid  iadeed  scarcely  to  that  degree  of  acoaracy^.  The  mode 
which  I  was  under  the  iletesiity  of  adopting  in  adjusting  the 
compass  to  tho  several  positions  did  not  admit  of  extreme  accu- 
racy, so  tliat  these  positions  maybe  considered  as  liable  to 
errors  amounting  to  i^i  or  perhaps  ratb^f  more,  in  angular  dis- 
tance from  the  equator  ^  but  as  my  principal  object  was  the 
fpQiopafMQii  of  the  deviation  dtue  to  the  slow  and  rapid  rotation, 
Qflii.9  ffhxei.  wtien  its  ^e^ire  ii^as  in  precisely  the  Bd.me  ppsition 
flitj^  reupect  to  that  ot  the  needle,  thii^  Was  not  veiry  mat^ri^  ; 
it  ^itt  however  acQ0un,t  for  any  disagreements  thatripay  he. 
inotiGecl  in  the  absolute  deviations  in  corresponding.  position$ji 
#»>tk^  gireataM;  aapuracy  of  adjustment  woukl  be  reqjtusito  ibr 
iij^  peitect i^gr^enient^  when  due  ptsite  is  so  near  to jlJie.pQlea 
.^llJM^ie^le*. 

.  ^f  mving  asqertained,  W  the  observations.  wK^  itne.  {d^ta 
wi#  tOi  the  west  of  the  ne^dte,  that  the  rafkid  rotation  produeea 
U0  ipermanent  change  in  the  iron  beyond!^  that  arisingfrom  the 
jri^i^  rp)^tk>n,  the  (toviattons  when  any  pa^rticulaf  points,  of  the 
ijaie  wei'e  opposite  to  th^  needle,  being,  as  near  as  coutd  be 
fsjpeiisted,  the  same  after  the  vapid  rotation  as  ihey  weve  jal^r 
•l^iilpw  rotation  in  the  drst.indtanc^  the  errors  being. soni^e* 
liases^  iu  ewes/s,  sometimes  in  defect,  t  didtnqtrepeiLt  th^  ob^w* 
▼ftttons  on  the  ^iSects  of  the  slow  rotation  after  the  rapid,  when 
^  plate- w^  to  ^  eaet  of  the  need  W' 

•  l&Oiatl»e  inspection  of  the  tables  QontaiiMngdiese  ohservfit^nsy 

^  ^  i^fiearsiiiatthefoicea  which  are  eMrta4  on  |be  naedledurin^ 

^tbaa^apyid  potation  of  the  piate>  are  always  in  the  same  direction  a$ 

tiui^^ces  which  are  derived  ^rom  the  slowest  ifdtation,  and  wKich 

iB^^tinue  to  act  aftei  tbe  rotation  haa  cease4;.J>ut  that  the 

.  fonaer  .ioic^a  ai'e.  greater  than  the.  latter,  there  being  oaty 

one  inatance  of  the  coqtrary,  and  ^at  in  a  position  where  the 

edSsPCta  fue  so  «^alL  tiiat  a  trifiiing  error  of  observation  would 

.a4m>unt  for  the  difference.    Takin|^  a  medn  ot  aU.tbe  obser- 

valiws,  these  forces  appear  to  be  m  the  ratio  of  19  t$>  \ip  qt 

v^  nearly  .3  to  2.    U  i»  evident  then  that  the  polarising  ^.the 

iron  in  Uie  same  direction  will  account  for  the,  j^hs^pomenata 

hfdk  cases^  but  thai  xthe  intensity  of  the  polari^.  durjing  the 

rapid  iptat«on  is  gieatp  than  of'  tkat  wbich  apjieats  to  be  fiir'*! 

-mattenit  aiier  the  rotationy  whether  slow  or  rapid,  baiS^  ceased ; 
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aad.tbftt  t 
iuch  es  wi 
described  i 
velocity." 


aad.tbftt  tbe  phEeBomeiia  obterved  dnnn^  fapidi(iptetipq:?am 
iucb  es  we  should  expect  fnKii  those  whnbvl,  hnfr-io  ftittjt 
described  as   arisiog  front  rotation,  vitfaout  nn«d^  .to^Vita 


iTo  it  toirtittKtJ,') 


Analtfsis  oj' some  Mine}-ah.    By  Mods.  J.  Berzelius.* 

¥hoiphateof  Yttria.  ....-; 

Tdis  mmeral  wEis  found  by  M.  Tank,  io  tbe  neigHbqufGpcif' 
of  Lindenas,  in  Norway,  in  a  gangue,  cbieflj.  consi^tu^^'n 
lar^e  grained  granite,  and  accompKnied  by  anotber  miiienu^ 
which,  both  by  its  external  cliaractera  and  those  which  it  pre- 
sents before  the  blowpipe,  perfectly  resembles  the  orthita  dis- 
covered a  year  ago,  at  Skeppsbolmen, 

The  Bpecimen  of  phosphate  of  yttria,  sent  to  TH.  B^htetluiiV 
was  too  small  to  admit  of  a  perfect  mineralogical  deEcriptiQii-pF 
the  mineral  j  its  form  was  irregular,  with  crystalline  slni^^'ljke 
those  observed  on  imperfectly  developed  garnetft. 

Its  colour  is  brownish  yellow,  similar  to  that  of  the  ift-Cpii'l' 
from  Fredrikswama,  with  which,  at  first  sight,  it  might  easily  64' 
confounded.  Its  specific  gravity  at  ffl)'=4-6577  ;  it  is  scrat^ed . 
by  steel.  Its  fracture  is  foliated  in  several  directions ;  \lk  trftti^ 
verse  fracture  is  uneven,  and  splintery ;  externally  it  is  dull,  litrt 
the  foliated  fracture  has  a  resinous  lustre,  and  the  transverse  a* 
fatty  one.  In  thin  fragments  it  is  semi-tninsparent  and  y^f-' 
lowish. 

Before  the  blowpipe  this  mineral  behaves  much  like  p1)^"' 

Shate  of  lime.  Alone  it  does  not  fuse,  but  its  colour  becbiiiM 
eeper.  Heated  in  a  matrass,  it  gives  off  no  water'^  with  btii«i^ 
it  dissolves  slowly,  and  forms  acolbirriess  glass,  which  be(!oi{fai;s' 
milk-white  by  flaming,  and,  if  satiimf^d,  whiteiis  on  c66li6^J 
It  dissolves  with  great  dimcalty  in'  salt  of  phosphorus,  *M 
forms  a  transparent  colourless  glass.  Thia  mineral  differs  Tfom 
phosphate  of  lime  by  the  facility  with  which  the  latter  (.UssblVe's 
by  the  salt  of  phosphorus,  forming,  if  the  salt  be  saturated,  a 
glass  which  loses  its  transparency  on  cooling.  The  same,liow- 
eVer,  would  happen  with  tne  phosphate  of  yttria,  but  the  opera- 
tion requires  great  time  and  labour.  With  carbonate  of  soda, 
the  assay  produces  a  stroi^  effervescence,  and  gives  an  lafii^^ 
8ible>  clear  grey  scoria.  With  boracic  acid  it  dissolves  WljH' 
difficulty  J  but  if  a  morsel  of  iron  be  introduced  into  the '  gl{F , 

•  Extnewd  from  die  Annalea  de CUndt^  '■' -■■-^'' 


Meii(fteidiiii|i!ef^a^  ianbiiiidatibe*  !:Tiift  «eklii| 

^    Yttna 62-58 

Phosphoric  acicT,  with  a  little  fluoric  acid  •  •  33*49 
Subpnosphateof  iron . ,••,,,., ,., , ,_, » .  •  •    3*93 

100-00 

The,  fprj^ula  of  (the.CQBipQBition  of  iljtia  mineral  ia  therefore 


*  •    •>< 


analogons  to  that  of  phosphate  of  lime,  Y^  P^  As,  hitherto, 
no  other  pative  combination  of  yttria  with  phosphoric  acid  has 
Bbiin^  Blsctijrer^^^  superfluous  to  give  this  any  other 

ikn^^b&bLt^6ii  than  that  of  phosphate  of  yttria. 


•"1  '    '■'  '  Polymignite. 

A  blacky  brilliant,  mineral,  crystallized  i^  sms^Il  .prisms,  is 
sometim^  found  in  the  ^ircou-sienite  of  Predrikswarns,  whose 
1^1^;  PQtn{>li.cated  comj^psitipn  has  induced  M.  Berzelius  to  call 
ii  TO^yOTgm^,  (^Q>M$  et  fjnywu.) 

^  If  IS  Dlack,  and  absolutely  opa^ue^  even  on  the  edge;  the 
vBMti^f  n^iM^^st  in  «^codtact  WUh  it,  is  usually  of  a  red  colour,  as 
c^^re  at  i^tio^  1^^^^ 

U^i^'  Vpdhfif^l  isr^wa^s  more  or  less  regularly  crystallized  in 
Iq^ Vj^ij^^  P^f!^/  ^^  ^  rectftngular  base^  whose  edges  are 
tj^faAi/rjkfp^B^^  more  planes;  sometimes  two  of  the 

p^n^  of  .tWl^Jsmare  btoader  tiran  the  rest;  its  length  is  from 
oii^fo^Toiirirn^r  Berzelius  never  bad  an  opportunity  of  seeing 
the  extrieimities  of  the  prism  sufficiently  developed,  to  enable 
i%o  d^r^ine  the  fprm  with  any  precisipn. 
^J  ipi^^jifip  gravity  of  polymignite  ?=  4*806,  It  scratches 
^  jiis^,/4}xd;]«a^ap(  be,  acfatched  by  sieeU  Its  fractupe  is  con- 
ct^i^fi,mi)^  The  surface  of  the 

ciry8|ta6  h^s  a  Itiri^lit^  almgst  aietallic  lusti^'e,  to  which  that  of  the 
fi^^pi^re,a|sjpapp^pa^^^  is  commonly  ob«> 

.served  iP;HPpSi,^ra^^  is  brawn,  the  colour  becoming 

ituqfel^pe^^^  n  before  the  blowpip^i  neither  foiling, 

fiQj[;'iq«hjg  ij^'  lu^e ;  it  giye$  off  no  water,  ^  With  borax  it  fuses 
'^ V, '  ai^^' jrive^  •  a , glws,  coloured  by  ijron ;  if  more  borax  ,be  i 
^^  tf^  4^j^i^,f  ^^"^cpipps  opaque  by  flaming,  aiid  acquires  an 
or^^e  S?^<>wf^^  with.a  stijVl^gpr  quantity  it  becon^fjs  opaqu^^  on; 
^^P&vj  rj9f^  W  ff^^?^?'  be  **?*6^'Wtth  tin,  the  colour  bpcomes 
ie4|  inc^ij^g  ta  ^^  It  dis^olve^  also  in  saltof  phospborw, 

boi'Wi&less  facifiiy ;  in  the  reduicin^  flame  the  glass  assumes  a 
leddiah  colour,  Wkiphrip  npt  aller#d^^y^the  addition  of  tin;  in 
iiieaKidatii^.flame|.tke  reddish^  cplour  becomes  dearer,  and  in* 


lit  jr.  BemUti^i  4Ml^ifsimi'MkkaL       i^m 

decomposes  without  fnaiBJ^y  tad  the  m^As^^eBonuid  giidjflti&'JMk 
A  larger  quantity  of  tfaie  ^alt  givefi  ta  iipp«rfei:t«e<nfiM  If/We 
add  bpr^  to  the  assay,  we  obtain  some  tracer  of  refluctiotiy 

but  it  i)s  cpmmoply  ihanif^st^di  x>til^  Ir^  ijtugtiEdtib^B^Bg,  ifh^^  ^^ 
turated  i^  themortar. 
Thefnalysis  of  poljnttgni^  gate  ,/    .. 

•ntAnicacid 46*a  ^ 

Zirponia. .,,,.,...,... .,....•../••  ?* 
Oxidepf  iron / 12 

Magnesia     "^ 

?^*        I;... tttcesof 

Oxid.  of  tlpj'"*. 

100-0 

Tbfi  r/?A|  I989  iff  slilji  greiitt^r  than  <}iat  given  aborft^  .&?  ifc» 
iron  and  |i^|^§||§99«  asB  |^^r}il4P9  9^bo  the  c«rium#  exist  in  Ihi9 
jpikigerfd  ji^  tjke  state  Qf  oi^idulea^  wlliemiu»,  in  tl|»  f6Mik»r  ^^y^ 
<^^  takeii  a9  ppde^,  fW  ftoalysis  of  ao  o#n|rii<ltMfd  s^ttxi^MP 
IPl^s(  pilwAyA  l)e  atteia4ed  ^itb  vary  considttraUe  loss,  andifeopw 
#¥99  i^oDliLiA  SiOgie  aubstl9t|lc^9  that  have  isBGaped  i«t6c4i(m»  \t 
ifif  evidpQt^  ther^fore>  tbitt  Ibe  aoBapo^iliQn  of  a  mineral  like  Ihe 
polyioigpitp  cannot  be  cal^ultited. 

^^  I  have  often  ^jtemj^tedf"  jldd^  M«  Bers^Uufl,  ^\  to  aepm^ 
litanip  acid  and  zirconia  from  eacb  other^  but  have  not  tieea 
S|,bie  tQ  discover  9U  i^f^tllible  method  for  the  purpose.  DitutN^. 
nulpburip  Acid  9)9par^s  them  best,  but  it  still  dissolves  a  small 
por1?QQ  of  titanic  acid,  aa  wdl  as  tbeairo^niar  Tho  carboaatc^ 
alkaji^s  dii^&olvj^  tfiem  alike,  ittnd  nearly  in  the  sameprdportioiia. 
Sulphate  of  potash^  which  oftw  does  not  precipitate  tit^it^ 
from  its  solutions,  throws  it  down,  however,  if  tmy  coatain.aiD- 
GOjiif^  wbipb,  in^bat  case, jcarries  dowQ  the  titente  a^«  Fl«(^tic 
^acid  acta  nearly  in  tha  same  manner.  ,  Infusion  of  galls  pred|^ 
(gte^  both  titanio  aoid  and  ztrconia.  The  analysia  of  polyipigmtia 
jpftight  be  pffecjbed  ]¥ith  su^cient  o^ccuracy,  if  we  had  ^xp^B&Sii 
of  jieparating  tbese  two  substances ;  but  it  also  bontaips  two 
qtn^ri  .Y^l^icn  cani(^ot  be  separated ;  tiamely,  ytlria,  o^idiik^ 
^ifi^n^e^^^  ibi^  laltter  of  which,  in  ^ertaxii'  proporti6n>  adlHMta 
)pbsbn.^Jy  t^  tbe' fbrm^^  Tb^  best  mMe  of  aripmftitig^lii^ia 
ibat  I  kpow,  i^  to  djasolye  ^edi  in  nitrib  tteidv'etii^m^ 

lK^9l]^  to  dcyimi^a&d  kaa{t  Urn  as^  ibr  k)^iS3if^miDi&ik'^ 


•^ . 


*« 


^Igin^^tH^i^f '  ^^^^  ^ »  after.  M^iich  dissolye  out  the  nitrate 
Cj^oytjb^^y.waterV^  If  tWcuii^p(i(v  gf  ^water  be  small,  the  solu- 
tf(|jp.|irili  j[ip|;.p9ataiix  ahy  mafaganesfe ;' but  when  we  wash  the 

^^fft^igS^^^'*^^^^  ^.^^^^?>:^d  the  scrfLu^^^^^  Wr; 

.  -    JLevyine^  :>     * 

.  Mr  Beii^ida  foimd  f^  ^pecim^  of  i^vjimr  (sent  him  from  a 
\m^t  4teii»(fiQ^ik(l9(}  att  ^]^ipici9a  Qf  ^^r^ort)  «oMt|#pely  $im- 
ler  to^  Uja  »fvi^|p09««,  a  miinml  i«^ich  aoc9mp;i»i#4 1^^  te^^dUte 
frgm  F«rrft^ibb^(M.)<ri«,4iiaix<>u^  pf  nsoi^tainiiigita  f»i^a<>t  aom- 
po^^m*  ;.thaX(^tijw  of  t,he  .mi^eiiftll  was  .cryiita|lii»9t  wA 
wherever  the  angles  could  be  measm«4f  ,thliy  Vr^re  fp^9d  to  t$> 
respond  with  those  of  chabasie. 

*  Its  ana^rgavQ  him, ,   , 

Silica  ; 48*00/  containing  oxygM  •  i»2iH}9 

jiUuiniipi .  ,...  20-00. «^34 


£iuo^  <<•»••..  8'35S 
Ma^eaia  « . « ;  0*.4O  1 
Pptassa  ,,4«««    0*41  r  •••' 


S^'-iv; 2 '75 J 

Water  ......  19-80  , 


,>26 


,17-16 


-.  ii 


q  fi*'i 


.'-,'      M'V 


.1    >ji    tmm 

99-21 


iHTUftoniidl/'  M.  Beratliusi  obaevves,  .^'.accorda  pei&<rtlv 
m&  ##  .  pfQUortk^ns  of  ^h^  dompon<eiit  pafta  of  ohalmsie^'' 


^i£fk^i|p^^[*^^>e  ^nQre^^i^tinct^y  sp'enby  tl)e  following  table : 
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Chabasie  firoin 
Ferrod-* 

III Uk. 


48- 
fi-10' 

sootf 


\  J 


'«^ 


I > 

Chabasie  fiota 

fall!    rf..,i  .  . 


49-n 

*  •  '     • 


/' 


Chabasi^  iiroBi 
6«i8t«IMbf«Tgv 

■  U   I  I      I   I.W*        H   l< 


jfeMlin*, 


50-6p 
^15 


»9^ 


1% 
Id 


•7,0    ' 

•ii6 


.A.III.  I  ■  ;■■**■<» 


99*48 


»*i"1*'^r^"** 


•^^ 


47*5 
'     tt'4  ' 


•  I^'19 


2^ 


peap^c^  to  tbp  chabasieai^  |  consider  it  certaip,'^'a<I9s 
fK%i^t  pe  trifliW^^repces  which  occur  ilif  th4Se 

.?Wrt»«iS7Wfij9S^^^  »<>t  Wying  been  perfectly  freed 

/£g9lPt>|i)S^  i^9#rii^  whu^h  accompany  ithem;  hence  pie^pune 
^AU^fl^jifttlff^J^^^^  aa  a.  apeeiea  of  ch.abasie|  as  is 

*  Analysed  by  AifwedsQD. 


lib 


Oik^XkeeiSttitmtfmlimtlk 


tjiiigm 


tifaiottof  the  Excetsive  Heat  4mimhHiia6^  \PaMi  opillk.^b^ 

-^ —       ...5«iiu«^4S5*-.;:--^!-:!lLJ~i.^ ■ 

'  exhibit  the  lowest  temperattitein  ih^  ^oiiaiig  iiii^^vii^^  mui 
'  the  highest  durit^  Uudag.  -  The  loweU  are  from>i  thetwnneitr 
7*  always  out  of  doors;  the  highest  JH^  on^iH  !anH)fftu  Mi^where 
'  no  refraction  or  rHkctioH  can  have  effect,  '  CkolilimMcfi^  hj 
-  theHev.  Dr.S.Woodhull.  .    '     i' '  *' 
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18S5. 

July. 

1 
2 
3 

4 
5 
6 
7 
8 
9 

io 

'  11 

u 

IS 
14 

1ft 
W 
17 
18 
.!» 
90 
«l 

83   : 
84 
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78.  CUtr,    SW. 
78.  Clear.    W, 


71.  Cloody.     SW.  1)^-77.  C^oady,    fe^^iiStt. 

'    '  '  '   .;-■    ■•  :..»:  •  ^..' 

89.  Cloudy.    SL    Bain. 

M.C14ttB<-j  Nk  •<;•'■-    • 
,.9,-  CI^ ;,&►,.,  ,M. 
87.  qetr.    ^.  ' 
9*.  Cleafc    W:  * 
94.  CMr*  ^W'* 
94,  Ow^,    W. 
89.  dear.    WNW. 
8ft.  Clew.    8£. 


ling. 
74.  dcH.    W. 

76,  Clcjtt^    8.    , 
67.  cSr.    NW. 
70.  Clear.    SW. 
tft.  Clear.    ;NW, 
69.  Cloudy^    NB. 
7ft.  lilear/  WtT.'" 
79.  Clear.    W. 
79.  dear.    WSW 
76.  dear,    NW. 
78.  Cloudy.    N. 


is 

:  W 


M.1^;.*   J  Usually  at  six  Usually  at   balf-mst  two 


Ji9,  CU)ar:  ^KW*. 

91.  Cloudy^    SK. 


t        ! 


71.  Clear.    SWvl   , 
70.  Clear.    WNW. 

78,  CVar. '  N  W-    ' 
74.  Clear.  •  NW;  »^' 

77.  <aear.  .  W.  •   ij 
77.pleaT,    SUV.,.. 

79.  dear.    SW. 
8a  Clear.    1r.  •'''"•■  ^i'- 

.«/         .     ,j  - 

78.  Clear,    W..,  . 


•■  J- 


74- dear.   ,^W.     .  _ 

77.  C)6udy,    palm,'  lito^  19i'C)wLe^,  •  N^Wi 


V*  m'. 


-  •  '  1 1  r 


4      tt 


«^^.CIfa«.    8.V    ; 
as.  »dear,  ,  S.  ^ 

89.  Clew:  is*'^:":  '-■ 

94^€I^;''8tl*.  lu   /:  ? 
S^  Pl*ir^..^W-,,.(; 


t  i  I)  <      J 


.<  J 


;  J 


67.  Cl^.  .  Ni::.    .  86.  ^ien^  ^Wl   .  ,    , 

d7;crear."NNJ5t  ''  '■  ^  St.'^dwlf;  ^»MB.-'  "    -^ 

9o!;cie^!''l!*'jiiiii 


'•/■ 


»- .  ■  ■  ■■  * 


i.  Cle^iri^'KB; 


'■<  *  J  i.'iij 


raui7 


- 1 


¥fl?fe;«^R'F- 


iaticuKi-axwiit  to 

7aiCUi*--»*i^  juii 

8ldt  Ctari  jjM&ii/d  ' 
88..aear;    SSW> 
81.  Clear.  '  NW.     .  .  ' 
79.  Clear.    SS.-* '£l|^ 

j«!  Ctew;  <i«toi'  '^'^'^ 


79.  Clw.  SW.  (!^i^> 

80.  d6£:  #.  ^^^ 

78*'^Ckar;  i.  8  W^viii^ 
'fir  /liiU  iijj  (..i.fi 


s^te 


;v 


«/ 


'49f^i^AwmvfJ^n 


•f^. 


m 


temftfot^e  at  WiBtamt  CoUeee  dm 


^MfcWo  .^^H 


a»9B*  *    p.  OB* 


vo 


ayerage 


ai'i 


89*0 


81:80 


NW 


WW 
8/9^03 


8' 


AtSip:m.  teinp.OS*S. 


'  } 


'1   I 


Some  xun  flit 

SOfne  i^ainu  ^emp.  98^  at  Sp^  in. 


« / 


^e'tkrie^'tempentture;  of  t^  month  is  7^m,  which  is  a'lieUe^ 
Ii»8  thyi  that  of  July,  18^«  Hie  temperature  was  at  no  time 
in  tl^  yefSP^I^  IMgh  as  tUl^'giTA'  Aboire.  The  mean  temderature 
of  iivrmont&^{^ilulyi(^  list  «»/i«  years  is  69*61,  and  for  the. 
last  tm  years  incliicUng  this  July,  is  only  70*14.  This  shows  the 
exeefiSve  iMi  d?the  late  nibnth  of  Jftly. 

ihStelS^ii^em  4^s%  June,  but  the  temperattite  ^as 
not  abc^e^^d^  iii^he  hottest  part  of  the  day. 

TI^&eM^^^  suspefided  sir  feet  from  the  ground  on  the 
nor^  lliiit^t^  %pouse,  exgbseQ  to  iSL^free  circulation  of  the  ai^j 
but  i^eotelil  ftekn  all  reftecteiheiU  /, 

Att^  2S':'&bl^Tved  thre^  speWucfdm  the  su^two  large  and 

tipte.^*t*Atter  these  tables,  follow  litome  extracts  from  tJnited 
Stat^.1iei¥fi»>kp^r8,  from  whi(^  it^a^tiears,  that  in  adme  days  in 
the  Qojiixse  of  ^e  same^n^L^ntHtJoIy^  182S)^,ttie  iJi^rmomi^ter 
eil^  ajb  ftavtlbrd,  in  .Goniii^Qticut^  from  9)6^  16  102^  in  the 


'Irte^K^  %fedaif  the  same  period.  An  article  dated  New  York, 
*  y^Wf^^^f  ^IThe  the^^mfete^,  We  believe^' Tor  thfe  last  two 
day^/zhas  8aar<miy  variod^uciing'  ih$  clay^  frpim  95*^;  Tr^  |tha  shade, 
and.  t|ie  mercury' has  not  fallen  much  iu  the  night  season.  The 
mre^  of ^^a||i,  yesteri^,  'ffie  ^truly  melancholy.;  Tw6fity- 
fiTeiiiqu^»|9}W.e^e  held  lip^  t^iii  |)94ies  of  j^f &n^'|fio  fjandife  to 
theii'wadi^tly^ifieans  of  the  h^ai,  er  by  drinkiogniOol^  w%ter ; 
and  t)fer^'li4v4  "been  several  ea^etf  to-day-^^^mne'  bilfoi^  eight 
ociock  this  niornmg.^  J(<^j^lQ^^tb  do  no  good  for  the' press  to 
admomsh  die  pubHc  il)ieit{iti^isi;au^ect ;  and  those  who  return 
firom  the  burial  of  friends,  with  a  strange  fatality,  drink  and  die 
in  a  ftw  numitis^ilAerwrtrdsi  r'SNoc^true^is*  it:  *  all  men  think 
att,]iiart«14)at4bein8elve8»*  . 


1^  [OtiExfimveJiiM^m^mm^  .    fjfiBUl 

"We  observe. U)is  mon»iqg  th^^ tli^  54vi|;fi\I^QlitMfii<yitc^ 
^g  cautions  upon  the  pumps^  prmte4  ia Targe  letters.    • 

We  have  ourselves  seen  simuar  laudable  cautions  affixed  io 
,  the  pumps  in  Philadelphia,  with,  we  fear^  no  better  succa^l^.  To* 
this  we  must  add  some  further  eidmcts  fVopi  the  Americaa  news- 
papers {quotedin  the  American  Journal  of  Science}  f ^efSjjtiig^ 
the  iat^nse  co/e2  o£ last  win^t^ri  1825^,  .    .       .,.  ,,      * 

The  Portland  (Maine)  A^gu^  .states,  t^  ii^  las^T/di^jr  ^9ii 
January  and  first  day  of  February  were  the  c^oldes^  di^y^.§^jai^ 
rienced  within  the  memory  of  *  thepresent  gejapfattoij.  ..Jhi^ 
mercury  fell  to  24^  below  zero.  At  ^ath  pu  the^.a^im^ich^yAtlie 
merqwry  wa^  at  27,  and  at  Brunswick  29^  below  sero. 

The  Virginia  papers  state  that  the  present  T^inter  ba^  been  the 
coldest  for  several  seasons.  On  the  1st  of  February »- at  Peters-* 
bmrgfa^  the  mercury  ranged  several  degreed  below  the  freezing 

A  i¥>aa  was  frozen  to  4Qath  in  Mpntreal  on  tJ^e^iugbib  oi^  iiwt 
olst  ult,  which  was  the  cqldest  day  experieacedforyeac^  MlM^y^ 
per^pns  had  their  face^  frozen  while  waUdpg  tl^Qg}^  th§  f  t^e^ta. 
Thermometer  32°  below  the  freezing  ppint      . .  >    ....    . .        ,,  j 

In  Boston,  Roxburv,  Saleini  &c.  the  tbermomet^r  fitqp  j  ^99^ 
Vi  to  17?  below  0«  The  Boston  papers  state»  that  ^^WQiaa^.'wa^ 
frozen  to  death  in  Southac-atreet  on  Ti^g^d^y  nignt^t,i9nd,,% 
stage  coaphma^  ^q.  the  line  between  Grpton  and  Co^c^d^w^^ 
^Qund  frozen  stiff  upon  his  box  on  the  i^oad^  boldii^e  tb$  la^na 
in  his  haiid.  He  was  dead^  and  the  reins  were  plenc^ed}^  fi^ 
tbat  they  werQ  obliged  t^  be  cut,  before  tbey.p^uld  ^e  extripaisa 
from  his  grasp.  .  j  wfif 

At  Montreal,  Lower.  Car^d^,  on  the  3Uli  of  J^q^^^  ^' 
i^ercurv  fell  to  ,38°  befpre  0.  .     .  ,»  ..,  .n.-. 

At  iJ-eene,  New  Bfampshire,  it  was  28^  beloiy  s^eyq.,,      . ,  . ,.. 

Th^  newsp^ipers  from  every,  quarter,  make  .men|;ion  of  .(nf^ 
severity  of  the  cold  on  the  night  of  the  31st  jar^mary^cii^  i^f^WN 
ing  of  the  1st  February. — Ed.  .  .1    >    •♦tiK 


.    <  •         »  .      1 ,   .        ■     S  I 
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Articls  VIII. 

^mths  on  th  Rev*  Mr,  PatPisIfs  P(fper  an  JUid^iintrJi^si 
By  William  Ritchie,  AM .  Rector  of  Taia^  AQa^^iap^, .  ^ ,  , .  ^ . 

(To  the  Editors  of  the  Amah  ofFfnld^^.}     "  ^*^'* 

,.  H4>v  \Ni(i.  observed  iA  tiiek  67  th  number  oC  the  ulw«afi  4^'J^^ 
40f%,..a  nap^r  by  the  Rciv.  Mr.  Powell^ i»  i^diiob.ke  oiUa  im 
question  the  tru^  (of  .some  ^  jpy  ^MMMAtoiMidridwiyGtimii; 
on  the  properties  of  icadiant  heat,  pc^^biitoyaitl^ 


fi«iiia9  p|  Ai^iencey  te  fMwer  bis  objeetioiis.    TUs  will  be  heift 
oiikMQi||bb«d  by  a  Btagle  deductioa  from  tba  foUowio^ 

.''!M  iwo  W  thermometers  be  procured  hiving  ti^ir  ]bntt»* 

laige*  a|ul  blown  ea^remelu  thin  (this  condition  is  afaeelutelr 

HMeM^arjr  to  the  euecess  of  Ihe  experiment)  with  seidcs  divided 

IB^  any*  numbtr  f>f  equal  parts.    Flace  these  at  a  convenient 

dKHaoee  from  each  other,  and  then  place  a  heated  iron  ball 

tirfirtfmi  them  in  such  a  position  that  the  fluids  in  the  two  stems 

vntf  sink  ei^^ctly  the  same  number  of  degrees.    Let  one  of  the 

^tfoftipheres  in  tile  bell  A,  formed  bv  a  plane  passing  throagh 

Ae  Mn.tres  of  the  two  balls,  be  coated  with  china  ink.    Let  two 

of  the  alternate  quarters  of  the  ball  B,  formed  byaplaaf  eirtting 

ihe  former  at  rignt  angles,  be  also  coated  with  china  ink.  Place 

&ie  lihermometers  in  their  original  position,  raise  the  iron  ball 

to  an  elevated  temperature-  (though  still  invisible  in  the  dark), 

pitee  it  in  its  former  position,  and  carefully  observe  the  number 

fi(  degrees  th^  ^uid  descends  in  each  stem.    A  striking  ditku 

M^  ^Vl  now  be  observed.    Tlie  fluid  will  be  found  tp  have 

Wtik  a0VeraI  degrees  lower  in  the  thermometer  B  than  in  A. 

The  iMtme  eirperiment  may  also  be  performed  with  a  diflerential 

thermometer,  having  the  bulbs  coated  t^s  formerly  described. 

" ' '  Whatever  be  the  Qause  of  this  striking  difference;  it  cannot  posr 

slWy  t)e  the  one  assigned  by  Mr.  Powell.    For  the  surfiices  of 

th^  twb  balls  having  exactly  the  same  quantity  of  coating  must 

iradiate  the  |tbsorbed  heat  with  equal  rapidity.    I  have  viewed 

thte  subject  in  every  way  I  could  think  of,  and  can  find  no  cause 

^equate  to  produce  this  striking  difference,  except  the  one 

which  I.  formerly  assigned ;    viz.  that  the  portion  of  calorie 

wbic^i  radiated"  freety  through  the  transparent  nemisphere  in  op^ 

of  th6  tmlls,  was  iliterrupted  by  the  opposite  posterior  coating  on 

the  other  ball. 

With  regard  to  the  experiments  with  coated  and  transparent 
screens,  I  would  only  remark  that  a  common  mercurial  thermo- 
meter is  quite  inadequate  to  determine  the  fact.  If  a  quantity 
of  water  at  the  temperature  of  50^  be  mixed  with  a  hundred  times 
its  bulk  of  water  heated  to  the  temperature  of  50^^,  the  common 
thermbWte^  will  not  detect  the  aifference.  In  like  manner^  if 
the  quantity  of  heat  which  freely  permeates  a  thin  plate  of  glass, 
amount  oiuV;^  in  peculiar  circumstances,  to  -^  or  ^^  of  ^ 
degree  of  Fahrenheit  s  thermometer,  the  common  mercurial 
thmlochetercan  not  possibly  determine  its  existence.  I  would^ 
Aeiryfote,  hmoably  recommend  to  Mr.  Powell  to  procure  screens 
j€(f  eiitmne  tennity,  and  repeat  the  experiments  with  a  more  ddii- 
ijfd» /uh&\mmt  tbaQ  a  oom^xoQ  thermometer,  and  ha  wS 
jMHHMtfdiy'find  that  tharesulta  which  I  have  stated  are  notfaa«ty 
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conjectures  but  absolute  facts.  I  mi^bt  also  me^ioA  M^^ 
M.  Arago  informs  me,  tbat  he  has  performed  numeroa#  expAli- 
ments  witb  transparent  screens,  and  has  unifdrmly  acriyediit^io 
same  results.  I  may  further  state,  that  I  have  peifonoed  TaripuS: 
eixperiments  with  transparent  screens  of  different  kinds^  ^^od 
have,  without  a  single  exception,  arrived  at  the  important  pbaplo!- 
sion, — ^that  a  portion  o(  caloric  from  an  elevated  source,  tl&oiyi^ 
invisible  in  the  dark,  freely  permeates  a  thin  transparent  «cre9¥i 
in  the  same  manner  as  hmt  instantaneously  fincU  a  passags 
through  thick  plates  of  glass.  These  expenments  and  deduo* 
tions  will  form  tne  subject  of  a  paper  which  I  intend  to  lay  before 
the  Royal  Society  at  one  of  its  earUest  meetinjgs,  in  whicV  I 
shall  endeavour  to  establish  on  a  solid  foundation  the  atriki&g. 
connection  between  light  and  heat  discovered  by  the  ingenii^s 
French  philosopher  De  la  Roche. 


Article  IX. 

Statement  of  a  Plan  for  making  a  minute  Survey  of  the  Hemvemk 
and  for  the  Formation  and  Publication  of  some  New  CeUiiUU 
Charts,  under  the  Superintendence  and  Direction  of  the  .Rioj/ial 
.  Academy  of  Sciences  at  Berlin.* 

[The  Council  of  the  Astronomical  Society  are  happv  in  "bdpg 
able  to  lay  before  the  members^  a  plan  wnich  has  been  aos- 
gested  for  a  minute  survey  of  the  heavens  ;^— a  ^rand  deenl^« 
ratum  in  modern  astronomy; — and,  in  fact,  one  of  the  principal . 
objects  for  which  this  Society  was  originally  established,  'aucf 
which  it  has  constantly  laboured  to  promote.  / 

The  plan,  here  alluded  to,  appears  to  have  originated  witli 
M.  Bessel,  who  has  himself  observed  upwards  of  32,000  bf  die 
smaller  stars,  situated  between  15^  north  and  15°  south  dcic^T- 
nation.  With  a  view  to  render  the  survey  of  this  zone  of  "Sft? 
more  perfect  (so  as  to  comprehend  many  other  stars  hot' 'yet' 
observed  by  him  or  by  any  preceding  astronomer),  it  is  prbbps^d 
that  it  should  be  divided  into  24  equal  parts ;  each  part  ion- 
taittifag  P  in  AR.  And  that  every  person,  who  is  disposed ^to 
take  a  share  in  the  undertaking,  should  devote  himself  to  a 
minute  examination  of  all  the  stars  situate  in  that  portion  of  tlie' 
heavens  which  may  be  allotted  to  him : — 1°.  by  reuucing  ito  the 

irear  1800  all  the  stars  hitherto  observed  in  that  districtj  and 
ay ing  them  down  on  a  chart  of  given  dimensions :— 2^.  oy  in- 
serting also  on  the  same  chart,  from  estimation  by  the  eye^  pr 
from  actual  observation  with  an  instrument,  all  the  remaining 

^  *  This  statement  has  been  printed  by  the  Astronomical  Society  of  LbAckm  ibr  ciivaliu 
tioDL  among  themembers ;  and  as  the  j^an  cannot  be  made  too  public,  we  leprint  k;«4j 
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iHfte  <t^ttN^^9t!i''^d'  10th  magnttucle)  tfaat  have  escaped  iba 
oB!|Bfl^iifl(l|ft^of  preceding  astronomers. 

^'irt%ith!]^H!6  prevent  ^ny  confusion  in  the  distrlbutioa  of  these 
]^^MicMifs ''4f '<he  i^avens;  it  has  been  thought  proper  that  the 
Wil3etlM^shonld^)$  placed  under  the  superintendence  and  di« 
niriiiMtiirthteR^yal  Academy  of  Sciences  at  Berlin:  and  they 
^SMPwcdtdtk^^y  issued  a  Prospectus,  giving  a  detail  of  the^ 
fbtBL'i^(ipdiikd.  A  copy  of  that  Prospectus  was  forwarded  ta 
dl^Al^fcibiiomical  Society :  but  some  of  the  parts  requiring  ex-^ 
pMheationy  Mr.  Herschel  was  requested  to  obtain  further  mfor* 
niMterB.  ott  those  points  which  appeared  to  be  ambiguous.  la 
raply  tfa'eretOy  M.  Encke  (the  Secretary  to  the  Academy)  has. 
aracesried  a  letter  to  Mr.  Herschel^  which  more  fully  and 
cMwrlydievelopes  the  views  of  the  Academy. 

Translations  of  the  prospectus  and  of  the  letter  above  alluded 
to  are  subjoined.  And  the  Council  of  the  Astronomical  Society 
tmst  that^  in  thus  giving  publicity  to  the  plan  proposed,  and 
circulating  it  amongst  the  members,  it  will  be  needless  to  .add 
anyareomeots  in  fevor  of  a  proposal,  which  promises,  mucK 
monte-  miAy  than  any  other  that  has  yet  been  suggested^  to  ai> 
CjBjgibKghso  important  a  desideratum  in  modern  astronomy .3 

tUbfi^modem  Celestial  charts,  by  Flamsteed,  Bode,  ana  Har* 
din^y  contain  only  those  fixed  stars  whose  places  at  the  time  6( 
t^ir.  publication  were  astronpmic^ly  determined.  The  number 
of'tixese^  boweyeri  ba»  grad.u$^lly  increased. from  3000,  (marked 
iji^l^i^^teed'a  catalogue  ajdd  the  atlas  founded  on  it,)  to  nearly 
50^0QQaa.giFea  in  the  HUtoire  Celeste  and  in  Piazai')^  catalogue  ^ 
the  \who{k  ot  which  are  marked  in  Harding's  charts*  Never* 
thdess,  these  celestial  charts  are  vej^y  far  from  containing  all  the 
sUMTS.yisible  by. means  of  the  telescope;  the  number  of  which 
seen^e^to  be  immense,  or  to  increase  without  Umit  with  the  in-* 
cr^a^ed  power  of  this  instrument.  Indeed  we  can  never  expect 
to.^tain.chacts  that  are.t^sc^uteLy  perfect;  and  if  we  aim  at 
soy  decree  of  acc^vacy,  it  can^  only  refer  to  the  Assumed  limit 
oi.  th.e,pii^itude  or  brightness  of.  the  stars.  ' 

^for!^..t|h^  discovery  of  telescopes  such  a  limit  was  fixed  by 
the.p6wert)f  the.eye,  and  the  charts  were  capable  of  receiving 
a  certa^p.  degree,  of  perfection,  founded,  upon  it.  Flamsteed^ 
bo5Heyei:^althpugh  he  added  many  new  stars,  remained  far  be* 
hijail^he  peSrfection  attainable ev,en.in' bis  time :  and  it  was  pro^ 
bi^>4y  the  immeusity  of ^  the  .number  of  the  star^  which  pre^ 
▼en^dlfaisvgrectt  astronomer  and  his si^ccessors  from  attempting 
to  (jerfec^t  their  charts  beyond  a  certaiia;  Umit,  and  induced  them 
^  offfffi?^^  pontented  with  noticing  only  thoee  stars  thart;  were 
asfronomically  determined;  leaving  many  others  unnoticed, 
whi^^ha,  iij^(9mgh  of  equal  briUiaaoy,^  had  not  yet  been  con* 
sidered.  v ' 

Nevertheless   it  is  desirable  that  we  should  possess  charts 
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.flist  UMt^  b^ perfect  to  a  oertmii  licniib;  and  tfa^  thoi^ dmindMi 
the  further  this  limit  be  remored*  If  we  deterdnot  IhttrHn^ 
by  tlie  fliAallest  stars  yet  vkible  through  ose  of  Ffaunb^iftr's 
eomet^^ekers  of  34  lines  apeftare  and  a  latfftiifyin^  piiwtr  «f 
10  times,  (and  which  can  be  obsenred  without  ibffiddllj^:  fay 
Reidhenbaoh  and  Ertel's  meridian  circles^  provided  witli  yssim» 
kofer's  telescopes  of  four  inches  apertuve,  in  tun  ilhwainated 
fidd,)  we  shall  seldom  or  never  find  a  deficiency  in  the  astren^ 
micial  application  of  the  charts,  and  shall  obtain  a  resnte^  tiMi 
surpassing  of  which  Would  not  only  be  es^tremely  difficult  fam 
#ould  be  prejndicial  for  obtahiing  a  general  view,  owing  ,to  111* 
etoessive  number  of  stars  which  it  would  be  necessary  to  inters 
dttce.  But  this  detail  being  once  attained,  the  chartB  will  skow 
ns  at  once  any  thing  new,  on  compariii^  any  part  of  them  wMh 
ihe  heavens,  provided  the  magnitude  ofthe  star  be  not  lesathaa 
f b6  litnit  assumed.  Besides  the  interest  BatnraUy  attadied  to  M 
ttkote  correct  view  of  the  heavens  generally^  and  tha  fadUMf 
thereby  obtained  for  many  astronomical  observtationii^.snoo 
diarts  would  also  offisr  the  surest  means  of  enlarging  cor  k&ofN 
Mge  of  the  solar  system,  hj  the  discovery  of  new  pbatetai 
Nay,  such  a  result  will  be  highly  probaUe,  wniist  withoiii  aooh 
special  celestial  charts  they  can  only  be  found  by  aoi^e  Ittky 
chance. 

Indeed,  there  have  been  repeated  attempts  towardaconatrvei^ 
ing  charts  of  this  description :  and  although  they  have  aetlieda 
crowned  with  success,  it  will  be  stt£Bcient  to^  enaaieiate  tbii 
eanses  that  have  impeded  their  execotion,  in  ordev  to  diow  that 
they  are  not  now  insuperable*  The  perfection  of  the  celestial 
ehwtt9  to  a  certain  Hmit  can  only  be  attained  by  first  lading  iamu 
on  a  net  toork,*  or  scale,  those  stars  thai  have*  beeii  =&leri&iwsli 
by  meridional  observations,  in  order  that  all  the  rest,  iittin<is4 
to  be  introduced,  may  be  added  fi^om  estiaMitieii  by  the  eye,  pcr» 
baps  assisted  too  by  somd  instrument.  By  mericnonal  obsiftrv«« 
tions  alone,  even  if  repeated  more  than  onco/  we  caanot  aciainpa 
the  certain^  of  having  all  the  stars  within  the  assomed  ntdiL 
Even  the  HkM,re  CSieste  contains  much  fewei  stons  thtoare 
necessary  as  a  basis  for  perfect  charts ;  wherefore  if  was  neoea* 
sary  to  make  de  novo,  a  ifiote  numeroas  series  of  meridional  ob« 
servations.  Such  a  one  has  now  been  made  at  the  observatory 
of  Konigsberg,  extending  over  a  circnla^  zone  of  the  hcMeiireM 
from  ^15^  to +  15^  declination,  and  containing  abont  32,QO0 
stars  ;  which,  according  to  an  expertment  made  in  a  part  of  the 

'        I. 

*  [l%is  net  w9rk  is  dftlinmtad  eta  the  oopper-pUtd  engraving  which  aoooqapMu^d  th« 
original  communication,  and  which  was  sent  as  a  pattern.  It  oondsts  (kf  106  apsiXi 
^uares,  formed  Of  faint  lines,  half  air  inch  (£flg.)  atftuidftr ;  eaeh  sqtUffe  coiu]ft«Acadi&M 
a  Ae^e.  It  isfbnned  en  tli*  plan,  and  im  die  saiiit  sMk*  as  JlMSiig^a>iMliaii  M 
therdbre  it  is  unnecessary  to  give  a  specimen  of  it  here.  The  plate  itself  id  flp.7SS  In 
S«fauiiiadier*s  Aatronj  Nadu  No.  88  ;  aod  it  majr  he  bmd  hy  applicatiMi  t»  ihe  Secre- 
tary of  the  Astronottical  Sodecy.—Secr. } 
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fiffltolQr,  now  Mmdi^d  ill  a  mne  6f  30^  of  deelindtion,  there  k 
— irtriwr^  ^izl  tlie  f«rfteciiag  <^f  the  okartft  by  the  eye,  vt^bick  id  n^ 
kboifoM  mfd  H^quimg  «o  omeb  ttme^thata  tftigle  kidividMl  catt 
nilake  but  little  progress  in  it.  This.may^  however^  be  reido^tld 
Iff  itU  dMipdmtioti  "of  several ;  and  the  active  zeal  now  preVa- 
kmtiiMfoiilg  ostronotners  aUcws  ns  to  indulge  in  the  hope  that 
fMUif<>witt-a8iiisti»ptomoting  »e  ^eai  and  useful  an  undeiw 
lakiQg.> 

:  It  wtbei^fbt^  the  wisb  of  the  Aeademy  of  Seiemced  to  unite 
fef  this  object  the  Aiends  of  astronomy;  and  to  proeulre  fot 
tiMm  ev^*  possible  iaeiiity.  It  invites  all  astronomers  to  assist 
in  filling  up  the  24  sheets  of  a  complete  celestial  atlas,  fer  whick 
HW'flftffidalion  has  already  been  laid ;  viss.  from  -^  16^  to  +  15^ 
WldMlitiainM  and  ttve  24  hours  of  right  ascension :  layihg  dow& 
tt  «ke  iMM6  titAe^^  the  foUowiog  rules  to  be  obseir ved  in  ikt 
aMdtitiotf.'       ...  >    .. 

i  ^4  Vh^  Kkeb  work, '  or  scale,  to  consist  of  squares  foi*  th6  d^ 
^IMtf  ^  dcNslinallon  and  right  ascension :  each  degr^6^  nse^^ 
W^mg  df^P«fiiftkin  lines  (or  (h5l  English  inch).  It  sb6iiM 
ilMeftdkliMii  4  miffUtAs  of  time  before  the  beginning  of  an  hat», 
to  4  minutes  of  time  after  its  termination :  ami*  tbus  conttnn  61^ 

'^*fP^  Iii'tMsnat  Wbtk  are  to  be  marked  the  stars  observed  at 

^€tfii»y  Bttfil^  Md  Kouigi^berg,  reduced  to  the  beginning^  ^ 

4Ms5mrl80»* 

.;nyVf^0  laigeftlof  thetii  should  be  maiked  after  the  mantis 

9f  ^dle  patilerfi  sheet  attached  to  the  present  plan  r  thos^  stans 

iiAiObAiM  fisiM^  oiily  th^ttgh  a« telescope,  by  larger  and  smaller . 

black  rings ;  and  those  visible  by  the  naiLed  eye,  by  the  additieu 

'irf  mfn.f  .  •.  . .        t 

7;«'4<^^<^:a  Mst  ha9  been  observed  bot  oaee,  the  saifte  shoidd  be 
wnlttfAl^ftJbbOftfahie  Ifne* projecting  from  one  6ideof  it;  )f 
t$Af^  ^  mote  *fl<eqtMiitly ,  by  two  such  lines,  one  on  ench  aide 
M^it^'^  vf^staM  trisiUe  to  the  naked  eye,  this  kind  of  design 
1UM»Mltwo«ld  4oadi  to  indistinctness,  and  is  in  fkct  lieedlesil, 
sioM  liMy  ar#  all  described  in  Piazn'^  catalogue ;  and  tbereloi^ 
Aofiv  ¥y  ^Mnvayiy,  that  they  have  already  been  observe. 

6^*   The  sheets  in  this  state  must  be  cotnpsred  With  tlf6 
kaai^efis':  tnd  cdl'tbe  stars,  within  the  limits  proposed  fo^  the 

iAteiided>  ske€(t>  mitst  be  estimated  by  tbe  eye,  as  correctly  as 

»  *  1  "i  ,'-    .     .1  '      .  I     .'  < 

.-  ^  [netitnobaetvedstPltenMateg^faiiiFiMEi'ftCfliaofiae:  ihose  oVservtd  at 
'Vmwt-mn  giv«n  is  the  HiUoire  CUutt :  and  those  ohsenred  at  Konigsl^eig  axe  given  in 

nt^^fnsifteflrttS'aW'tiiuflarto  Ouite  HapteA  by  3fr.  Hatding  in  his  ^arts.  The 
exact  -00^9  of  Aettoeatinff  the  difibtent  i  mftgiritades  aiay  he  seen  in  Ae  pactenr  sbeet.^^ 

*^  *|F  fvoS  SpMHMBS w'ttHSttedtf  <n-  oBDii^gBishiilg  fM  cBttei^ttl^  8t8i8^  sne  the  patteth 
sheet,  aOiided  to  in  the  note  in  pag^  126.^iSec.]  > 
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{lOBsible,  atkd  be  ins^ted  therao*  And  it  mB»t  be  observe^ 
that  the  stars  of  the  chart  must  be  such  as  can  be  secrn  under 
^avourablc^  circumstances  with  one  of  Frauohofer's  comets 
seekers  of  34  Unes  aperture^  and  a  magnifying  power  of  10 
times. 

[  6P.  When  stars  stand  too  closely  together  to  be  separated  in 
the  drawing,  their  magnitude  only  need  be  delineated,  and  the 
number  of  thpm  indicated  by  an  equal  number  of  lines  undecy 
neath  it,  as  in  the  pattern  sheet,  19*'  29"^  and  +  11^  &6fi 
Where  two  stars  are  found  double  stars,  i.  e.  such  as  are  not 
above  15^^  or  20'^  distant  from  each  other,  they  should  be  dis- 
tinguished by  such  distance  being  mentioned :  ex.  gr.  at  19^  62*^ 
and  +  10°  12^* 

'  7°.  The  sheet  thus  far  advanced  must  be  freauently  compared 
with  the  heavens,  partly  for  the  purpose  oi  discovering  the 
(changes  that  may  have  occurred  durine  the  drawing,  and  partly 
also  tor  the  purpose  of  finally  fixing  tne  magnitudes  which  the 
jobserver  may  be  disposed  to  give  to  the  st^urs.  It  will  perhaps 
not  be  possiole  to  notice  in  the  drawing  the  minute  distinotioiMi 
between  the  magnitudes  of  the  smalfer  stars  marked  on  the 
pattern  sheet,  such  as  the  9th  and  (9.10th)  magnitude,  nor  wiU 
it  be  essentially  necessary. 

One  may  be  convinced  by  the  pattern  sheet  (which  represento 
one  of  the  most  starry  parts  of  the  heavens),  that  it  is.  pos- 
sible to  attend  to  all  these  rules  :t  and  that  the  great  multitude 
of  stars,  marked  upon  it  in  the  manner  they  are  represented; 
neither  crowd  the  space,  nor  render  a  general  review  difficult. 
.To  name  and  descrioe  in  such  charts  either  the  constellatioiis 
and  their  limits>  or  single  stars,  would  be  both  useless  and  in- 
jurious. 

The  Academy  have  appointed  a  committee,  consisting  of 
Messrs.  Ideler,  Oltmanns,  Dirksen,  Encke,  and  Professor 
Bessel  of  Konigsberg.  And  whoever  is  disposed  to  midertake 
the  execution  of  a  sheet,  should  apply  to  any  one  of  the  members 
of  that  committee,  who  will  noint  out  to  him  a.  portion  not  yet 
undertaken  by  others.  Sucn  a  district  will  remain  open  for 
him  during  two  years :  and  if,  after  that  period,  he  cannot  show 
to  the  committee  that  he  has  made  some  considerable  progress 
in  it,  it  will  be  transferred  to  another. 

.  Ae  soon  as  any  sheet  is  completed  it  must  be  sent  to  the  com* 
mittee ;  who,  after  having  examined  and  approved  of  it,  will 
cause  it  to  be  engraved  and  published,  without  waiting  for  any 
odiers.    The  name  of  the  author  will  be  engraved  on  it,  and 

.    •  [For  ipedinenB  of  tfaii  mode  of  ctintinpijwhing  ihe  difeent  stan,  loe  tfae^sttera 
flbeet)  alluded  to  in  the  note  in  page  126«i^«rc.] 
f  [The  greatest  number  of  sCan  in  any  one  of  the  aquaiM  in  tho  pattern  diMt  k 


16»  and  dier  are  all  perfiBctly  distinct,  even  with  the  dirtinmiimBg  anidd  ttttn^htdto 
thisn. — Sec.  J 


l^^W'^'^'^  ftf.P^PM^I'fift  '"iW  Memoirs  of  the 

do^bt^thaf^^JJii^e  fact  of  b«iing  able 

'  '  and 


PX^P'it^f^'R 


'^°S^Mf^■^  ^ffjfi^^P^ml.ve.piip^^tiJS- sucli  a  great 
.^^wff^''^i^<;?'¥,lii^.*H  P"^9«P^At  of  dispQVering 
,&k  jCv^Q  qjfpiigj^ejCohatrMfioii  of  ^e  ^harts,  will  be  s 


Acacfemy. 

■'■-'■" ^TiW^ff»Air^aA,y'^il.,^.t^^  prospbCt  oj  dispovering  new 
,    ,8  jCv^Q  ajfpiigjinejCohatrMtioii  of  ^e  ^harts,  will  be  suffi- 

fn^ilP-.^^f!^  ^^>  -^''R^  ^  ftstroiioiny  io  participate  iD  it. 
.  evertnfife^Jt  {ip^  Ij^^.  tJfo^glit  proper  to  announce  a  reward 
i)j^24i|)iyu^a,^uf^l#;jt^t{|e  ^utlic'):.of,e¥prj; cjiart  made  accordiug 
tome  plan.'  ' 

v^f]^^4^(lpinyi«ft)OX(f^s,PIV'!^ge  ,9f  free  postage  within 
^^^fHt^JrT  iu^  ?''^?'^IW^  P'^^'^.'-^^^f'^^'^^  ift  addressing  the 
9pHr^fjp*'Cw?f'P°ffWWP?»  |9F„ip  senijing  io  their  charts, 

^^fft.A^tif«fpi^,;i^ :.,■, :„  .^,   ,  ,..,,,„,. 

!K«  Ton   ,*t>ittrn\ir'>i  UU'''.  '' .  .-■•     't».  -.r  ■-      ■   .  ,-.,.■ 

f^  ■  Berh»,  Mag  19,  IWB. 

(fi^dfelf^?^^'Wt^^?^."'«rHer^of  th^S9th,April  (vliit:h  you 


ji-r~ ^^llif  ,*rt'i^P'-  '^i  ^P  AcaflBm]^,^,  to  gto^nrea  Jiuowr 
a^^^^^^yefi^  M^pj^et  as  t^e  gre.sfint  instruments  wiQ 
«iBI%ii^S*t9'i9§^ti  •3^  ?fl^?i«?^teH'p,Mgi?,we^ight  pontent 
ourseTves  with  possessing  maps  Ot  all  the  stars  as  tar  as  the  fifth 
a^^d  sixth  magnitude,  it  apgci^..tf;at,i^  the  oresej^^p^riod  ws 
can^bt  ei^n  limit  them. to t^gM.^  ttj^/seii^bt^  ab^^ighth  Q^^" 
m^ti^hut  ought  to  extf4^!.^i^  i^^as'^4pdbJ|Ie  IB  thesanu 
s§£&if'^'iq&Etars  of  the  qii}lHj]g^g^ibfde,l!.t,pf  a't]eaBt,.the.cQri-t 
tmijat'u^e  we  make  of  f;u(fl^';¥Jta|^,rejipe,rs  it  .desirable  to  ppssess 
ol)f^rygi(ipiis  sufficieRtly  fi9freptl.o(|,^|l  the,  s^pj^s  ajs  f^r  as  .^the 
iii^th'  magnitude  iiicluaiva..,!^  Jt,W£  w(i8^,to'  observe  such  stars  in 

Beaa^  in  ttis  Ziiiiei,  we'  cofi,ld,  TtfV^  tbfi^fjf^ift 'fl'  P^^'Pg  pV 
"""Tj^^KiPi'^*  tbpir,flum)3er,Veairtg  '^OQ^S^e'it.-     Xt  s?etn«^ thfiri, 

^w^jWf^jjdfifJSt'pif.^jf  epdeavPiH  tp.pcppu^e, a, knowledge  of 


^j^h^e  flf,_t|ip  abp»e?:j»enti3p¥d.ftX(^tiiig.  9|am,.mpr^  Retailed" 

meridian.  Aflerwards  we  may  propoee  to  make  on  each  of 
those  stars  the  necessary  observations,  in  order  to  assign  more 
accurSteiy  its  true  place.  '  i...,'_,.-.'i  siy^.j.ni.jofisr- it.  .■  y^■.■■■^  .:".•: 
dSaok  tOMkiftftbc  ebj^DtMff  nbei(iwwi«»£»iU)ntiiO)il:uapB,  '^ev 
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are  intended  as  ^  guide  to  fnture  astronomens,  whereby  tKey 
may  know,  at  oni^  view,  whether  there  exists  a  star  that  has- 
never  yet  been  observed.    In  this  point  of  view  these  new  maps 
cannbt  by  any  means  render  snperflaons  the  Atlas  already  pnW 
lished  by  M.  Harding,  which  contains  all  the  necessary  details 
to  be  able  to  distinguish  exactly  in  what  place  of  the  heavens  a 
comet  or  a  new  star  is  seen.     But  the  different  objects  of  these 
two  maps  require  also  a  different  arrangement.   M.  Harding  has 
taken  his  stars  from  the  Histoire  Celeste  and  from  other  cata- 
logues, and  in  the  regions  where  the  observations  were  not 
sufficiently  numerous,  he  has  made  up  the  deficiency  as  well  by 
bis  own  observations  as  by  drawings.   We  wish  tHatt,  in  the  new 
maps,  only  those  stars  already  observed  should  be  noted,  (yi^*- 
y^'iui  one  or  two  dashes,)  which  are  found  in  books  th^t  are  ii^ 
the  hands  of  every  astronomer ;  and  in  order  not  to  increase 
ilsele^sly  their  number,  we  propose  to  limit  liiose  books  to  the- 
following  ones;  1°.  The  Cataloeue  of  Bradley  (Bessel  Fund.- 
Ast.)  2^  Piazzi's  Catalogue  (Palermo  1&I4)  ;.  3^  The^  Hiitoire 
Celeste  of  Lalande ;  4^.   BessePs   Zones.    If  a  star  shall  be 
found  in  any  two  of  these  books  we  may.be  certain  tha^t  it  is  a 
fixed  star ;  if  it  is  found  in  one  only,  it  may  be  a  planet  or  a 
moving  star.    It  is  therefore   necessary  that  every  one  wlio 
wishes  to  take  a  patrt  in  this  plan  should  also  take  upon  himself 
to  rediice,  to  the  same  epoch,  the  observations  of  the  Histt^ef 
Cileste  and  of  M.  BessePs  Zones,  in  order  to  be  able  to  decide* 
whether  a  star  is  either  the  same,  or  has  only  been  affected  by  a 
very  remarkable  proper  motion.    Fortunately  this  r^uction, 
tWllbe  found  neither  difficult  nor  long,  by  means  of  the  Tabksi 
of  Reduction  that  M.  Sfchumacher  has  caused  to  be  computecP 
tbi  the  Histoire  Cdesie,*^  and  by  the  help  of  those  Tables  that 
Si.  Bessel  has  adjoined  to  bis  Zones.    1  have  no  hesitation  -  ttf- 
assert,  by  my  own  experience,  that  I  should  be  able  in  eigbt-^ 
da^s  to  compute  all  the  necessary  reductions  for  a  whole  hbur  in- 
AK:  and  that  at  the  utmost  15  days  would  be  sufficient  for 
every  case. 
M.  Bessel's  tables  of  reduction  give  the  formula 

(1826)  AR  •  ns  ^  +  ft  +  *"  (J- D)  X -01 
(1826)  Decl.  =  J  +  d  +  d'  (^-  D)  x  -01 

For  e^xample,  Bessel  gives  for  the  135th  zone,  the  finSt  6t  tb^ 
ninth  book. 


4h  0    +0"288    fto 
30       0,225    ^^ 


+  d"660| 
+  0,062| 


-56"S0     .  . 
-61,08    ^'^ 


8,79    ^-+8° 


whence,  we  have  for  the  first  five  stars,' 

«  [Sammlung  von  Hul&tafeln.  Vol.  n,mmSec,^ 
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Sr-B 

• 
* 

r               f 

i\RfbTl825. 

• 

100 

J 

-17 

4^  54»  88»43 

+0«30 

-o-oi 

jh  54m  ga»7^ 

'+44 

^  5Q      0,60 

+  0,30 

+  0)03 

56      0,93 

-!•  2- 

M    45^3 

+0,«9 

0,00 

56    45,31 

--Id 

.  61    96^00 

+M» 

-^0* 

57    $8^88 

-  9 

58    44»20 

+  0,5(9 

-0,01 

49    44,48. 

5 

<! 

-  too 

Bee.  for  1825. 

+70  43'  15//^ 

-56"44 

-0"6g 

+  79  42'   19"! 

6    44      6,3 

-65,70 

+  1,62 

8    43     12,2 

' 

8      1     51,9 

-55,79 

+0,07 

8   .  0    56,2 

7    48    88,9 

-55,91 

•«0,50 

7    49    49,9 

«    4Q    39,0 

'^dOjiP 

-0^ 

7    49    35,6 

Kpw  it  is  only  reqn,ired  to  subtract  the  precession  from  1800 
to  182$,  which  can  be  done  by  a  small  table  with  double  Qptry, 
which  any  one  may  compute  K)r  himself. 

Vqx  the  stars  in  the  Histoire  Cde$U  Mt  Schumacher's  tahlf|i| 
win  in  the  same  manner  enable  us  to  reduce  the  observatioBS  at 
pape  to  the  epoch  of  1800 ;  so  that  it  will  not  q^ven  be  necieaaary 
ip  this  case  to  compute  the  precession. 

I  hope^  Sir,  that  these  reductions  which  require  ouly  the  addiv 
tioa  of  three  numbers,  will  not  appear  to  you  either  too  long  ay 
too  cQmplicated.  They  comprehend  at  the  same  time  all  th^ 
^rrections  of  the  instrument,  and  of  the  apparent  place  \  and  a 
-computer  ever  so  little  versed  in  such  calculations  will  not  find 
the  application  pf  it  troublesome  or  tedious.  The  degree  ef 
accuracy  is  a9  great  as  may  be  attained  by  any  other  mean^  \ 
^ince  nothing  indeed  has  been  neglected  in  it.* 

^  It  is  the  desire  of  the  Academy  that  each  astronomer  shoqld 
Umself  make  tbes^  reductions,  and  that  he  ahould  then  plac^ 
tiwae  observed  stars  on  his  chart ;  distinguishing  (in  thQ  manner 
abpve  mentioned)  those  which  have  been  once  or  twic^  observed* 
Th\^  part  of  the  work  is  in  my  opinion  a  great  deal  more  difi^ 
cult,  and  req^uires  a  more  scrupulous  attention  than  the  compur 
tatio4:i>  wherQ  th^  two  columns  of  the  values  of  k  and  d  follow  a 
regular  order,  and  the  other  two  columns*  k'  and  d\  have  never 
much  influence  on  the  result.  Bach  sheet  will  represent  twp 
thousand  observed  stars  at  least;  every  one  of  whicn  will  have 
its  mod^  of  delineation  prescribed  according  to.  its  magnitude 
and  the  number  pf  observations.  It  will  not  be  possible  to 
Qommit  this  operation,  which  cannot^  even  be  easily  verified,  tQ 
any  other  person  than  the  astronomer  hhnself;  who,  bv  putting  his 
nam^  to  the  sheets  will  render  himself  responsible  for  the  accu- 

*  [For  A?  amTenience  and  accommodation  of  those  persons  who  are  disposed  to  take 
•  ahaire  in  this  undertakiiig,  the  Astronomical  Society  haTe  caused  tikeietoH  forms  ibjitt 
Ip^taA,  by  iMnta  of  vhidi  much  of  the  teouble  and  risk  of  error  attending  thc^  ledue- 
tiooi  will  l^  «ated»  Anv  numbff  gf  these  forma  piay  be  hi^,,  by  application  t^  tlie 
Secrelwj  before  the  Ist  of  Janufuyiiext,  after  which  4a7  the  prev  will  oe  broken  apy— 
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racy  of  his  work.  It  id  highly  probable  thfit  many  enrors,  both 
of  observation  and  of  writing,  wiu  be  made  amon^t  that  immeiiAie 
mass  of  stars  which  are  observed  only  once.  IT  the  astronomer 
himself  makes  both  the  reduction  and  the  drawing,  he  will  be  - 
abteio  find  out  the  cause  of  such  errors  more  easily  than  if  the 
whole  were  computed  and  arranged  by  another  hand.  In  faot^ 
the  execution  itself  of  the  drawing  will  render  the  person  who 
undertakes  it  so  well  acquainted  with  the  region  he  describes, 
that  it  will  very  much  facilitate  to  him  the  accomplishment  of 
the  remaining  part  of  the  work,  which  consists  in  noting  down 
the  stars  (down  to  the  9th  and  10th  magnitude)  not  yet  observed. 
I  think  that  the  reduction  and  the  drawing  of  the  stars  already 
observed  (made  in  such  a  manner  that  one  may  be  certain  that 
^ach  star  in  the  heavens  corresponds  to  its  place  on  the  chart, 
which  can  only  be  obtained  by  making  a  revision  of  the  heavens), 
is  about  half  of  the  whole  work,  and  that  this  is  also  the  part 
that  has  the  greatest  influence  upon  the  general  accuracy  of  the 
whole. 

These  are  the  principal  motives  which  have  induced  the 
Academy  to  propose  the  plan  in  the  manner  they  have  done  in 
the'  !Prospectus.  The  Academy  could  not,  as  a  body,  itself, 
undertake  so  extensive  a  work,  and  thereby  render  itsel/in  some 
measure  responsible  for  its  accuracy.  These  maps  will  form 
part  of  the  Memoirs  that  are  published  by  the  Society.  Each 
member  will  be  answerable  for  his  own  portion,  and  the  duty  of 
the  Academy  can  only  be  that  of  committing  this  work  to  per- 
sons who  have  already  given  proof  of  their  being  able  to  mlfil 
tb§  task  which  they  engage  to  undertake.  It  is  on  this  account 
that  yott  will  find,  in  the  Prospectus,  that  the  Academy  have 
determined  that  the  name  of  each  author  shall  be  put  on  his 
map.  This  is  the  best  proof  that  they  do  not  mean  to  render 
themselves  responsible  tor  the  correctness  of  the  maps,  as  far  as 
the  authors  are  concerned;  but  that  they  intend  only  to  defray 
the  expenses, — to  encourage  astronomers  by  prizes, — to  pay 
attention  that  a  perfect  conformity  be  kept  up  among  the 
observers,  to  ascertain  that  every  one  who  takes  part  in  it, 
intends  to  accomplish  the  proposed  object,— ^and  lastly  to  super- 
intend the  engraving  of  the  mapls. 

The  Academy  had  conceivea  this  project  before  my  coming  to 
this  situation ;  but  their  arrangements  appear  to  me  so  proper, 
that  I  cannot  add  any  thing  to  them  to  insure  more  fully  the 
approbation  of  astronomers.    1  hope  indeed,  besides  the  prin- 
cipal object,  that  the  discovery  of  comets  or  eVen  of  some  planet, 
and  the  opportunity  that  it  will  afford  to  many  astronomers^  of 
acquiring  a  more  complete  knowledge  of  a  portion  of  the  hear 
.vens,  will  be  some  of  the  valuable  results  of  this  undertaking* 
^ On  this  account  it  has  met  with  considerable  appi^bation.    The 
'greatest  part  of  the  districts  are  ready  for  distfibuti'on,  and  the 
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^i%tile' mil  probably  be  finished  by  the  time  assigned  by  the 
Aii^emy  for  completing  the  work,  viz.  the  1st  January,  1829. 
~-  I  oaghtto  apcdogize  n  I  have  been  too  prolix,  and  I  hope 

Jou  will  ascribe  it  to  the  desire  I  have  to  insure  also  the  appro- 
lition.  of  the  Astronomical  Society.  I  am  much  flatterea  thq.t 
yoQ  should  have  entertained  the  same  opinion  with  me,  as  to 
supplying  astronomers  with  sheets  already  prepared ; — a  method 
whicb^  if  it  could  be  executed,  would  certamly  be  preferable. 
Oa  my  first  coming  here^  and  on  being  made  acquainted  with 
the  views  of  the  Academy,  I  thought  it  right  to  propose  tUs 
idea  to  my  fellow  academicians ;  but  haviog  made  trial  of  the 
.time  necessatyfor  the  execution  of  such  a  plan,  I  have  been 
induced  to  alter  my  opinion.  M.  Harding's  maps, — a  woik 
4i^o6e  merit  is  perhaps  not  sufficiently  known, — embrace  nearly 
the  half  of  the  stars  that  have. been  at  present  observed;  or 
perhaps  about  one-third :  nevertheless  they  have  occupied  this 
industrious  astronomer  almost  twenty  years.  Taking  into  the 
account  that  part  of  the  heavens  which  is  not  comprised 
between  —  16°  and  -r  16%  I  believe  that  10  or  12  years  would 
elapeo  before  one  person,  or  even  two  co-operating  for  the  same 
purpose,  would  be  able  to  finish  both  the  .drawing  and  the 
.engraving  of  the  maps.  My  present  employment  does  not 
allow  me  to  apply  exclusively  to  it,  even  if  I  had  the  confidence, 
which  certaimy  1  have  not,  that  every  thing  would  succeed  well. 
The  undertaking  would  in  such  case  be  put  off  so  long  that  pe^- 
.hflps  we  could  never  be  certain  of  finishing  it*  By  dividing  this 
work,  however,  into  hours>  we  may  hope  that  the  honour  and 
^character  of  eaoh  astronomer  that  may  take  a  share  in  it,  will 
induce  him  to  carry  his  own  portion  to  the  greatest  possible 
degree  of  perfection*  And  if  the  uniformity  in  the  drawings 
should  not  be  so  great  as  if  ,a  single  person  had  carried  on  the 
.  whole,  yet  we  shall  gain  in  point  of  tim^ :  and  likewise  have  the 
advantage  of  making  a  revision  of  all  that  part  of  the  heavens  in 
the  course  of  two  years, — a  period  very  litUe  longer  than  that 
r  wUch  would  be  required  to  execute  a  fine  engraving  of  the 
maps. 

In  No.  93  of  the  Astronomische  Nachrichten  published  by  M. 

Schumacher,  there  is  a  description  of  a  machine  which  M.  de 

.  Steinheil  has  tried  and  found  very  convenient  and  correct  for 

.^marking  the  precise  place  of  an  observed  star.    If  all  the 

astronomers  would  make  use  of  it,  it  would  produce  results 

.  having  a  great  degree  of  conformity  amongst  the  whole. 

I  remain^  dear  Sir,  with  the  greatest  consideration. 

Yours,  &c.  J.  F.  Enck£, 
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UI.  O&MTMUtoM  wi  tk%  Changes  %i>hich  hitwn  taken  Place  «b 
oatBe  amdemt  AUays  cf  Capffer ;  by  Joha  D$,xy,  MD.  FRS.  t  ki 
^  Letter  to  S»r  H.  I>avy>  PRS. 

An  ahitmct  of  this  paper  will  be  found  in  tii^e  Ammb  for  DM. 
1886,  p«  466. 

IV«  Additional  Proofs  of  Animal  Heat  being  iwfiaencedbftke 
Herves :  by  Sir  E.  Horn*,  Bftrt.  VPRS. 

:  V.  The  Crooman  Lecture.-^On  the  Structure  of  a  Muecmktr 
FUfrefrom  lakich  ie  derived  its  Elongation  and  CoMraetian ;  by 
the  same  Author 

The  ftdlowin^  extracts  contain  the  sabstance  of  this  lecttire ; 

<<  As  far  back  as  th«  year  1818,  while  considering  the  mode 
in  which  coagulated  Uood  is  rendered  vascular,  I  brought  for- 
ward a  magnified  drawing  of  a  muscular  fibre  made  1^  Mir. 
.Biuier,  showing  it  to  be  composed  of  a  single  row  of  globulus 
Wmr  P^'^'^  ^f  ^^  ^^^^  '^  diameter,  or,  in  other  words^  of  red 
globttUs  deprived  of  their  colouring  matter.^ 

<'  In  this  former  examination  of  muscular  structure,  that 
the  integrant  fibre  might  be  more  easily  separated  from  the 
fasciculus  to  whidi  it  belonged,  we  had  gone  into  the  sanoe 
error  with  those  physiologists  who  have  made  diagrams  of  the 
internal  appearance  of  the  brain,  after  coagulation,  and  had 
boiled  the  muscle  previous  to  the  examination ;  not  being  aware 
that  this  process  must  decompose  red  globules,  should  any  exist, 
•and  cause  the  colouring  matter  to  be  separated.  Boiling  would 
also  destroy  any  connecting  medium  by  which  the  globules  are 
united  together;  so  that,  if  I  may  use  the  expression,  there 
would  only  be  the  skeleton  of  a  muscular  fibre  remaining  to  be 
examined. 

''  Upon  the  present  occasion,  therefore,  the  fibres  belonging 
to  the  fasciculi  that  compose  the  great  muscle  that  lies  upon 
the  back  of  the  bullock's  neck,  to  raise  the  head,  were  selected, 
'  and  were  examined  in  24  hours  after  the  animal  was  killed ;  and 
we  know  that  in  all  violent  deaths>  the  muscular  fibres  continue 
capable  of  contraction  beyond  that  period,  after  apparent  death 
has  taken  place. 

"  In  this  muscle  the  fasciculi  are  more  loosely  connected 
together  than  in  almost  any  other  animal  body ;  and  in  the  inter- 
stices between  them  there  is  no  fat ;  but  Mr.  Bauer  found  that 
in  this  recent  state  the  fibres  are  held  so  firmly  together  by  the 
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mQooB  wtiA  wmnojmiA  tbam^  and  forms  4^em  into  &8ciettli> 
Hiat  it  wmB  only  under  mvLie^  h^  could  Bepantte  «ii  vitegm^ 
4ttnre  for  ezaimiMiticMi  in  Ute  field  of  the  nu/croacope. 

*^  In  its  BMchamsiBf  he  found  it  to  corr^apond  with  the  Btfh 
•^pous  fibre  of.  a  guiglion,  differing  only  in  the  size  of  th^ 
globules,  which  .wftK  lacker  thftn  those  of  tiie  fib^  ia  thjs 
ganglion  ia  the  proportion  of  ^^-^  parte  of  an  inch  to  ^^  jand 

'^  The  etetie  tranqpajoettt  jeU|^  uniting  (the  g|b9bul€|8  tog^er, 
iuid  not  die  sane  elasticity  as  in  the  nervous  £.bre,  so  tbal^  it 
-eonld  not  be  drawn  out  from  the  contracted  state  to  dophle  ^ 
iBOgOt  without  breaking;. 

The  muicular  fibre  of  a  trout  was  treated  in  the  swie  ipntjf, 
the  lesttlt  was  the  same ;  the  fibces  were  however  mor^ 
brittle  than  those  in  the  bullodc^s  neck* 

-'^  From  these  facta,  in  addition  to  those  commumcated  in  th0 
jexaaunatioB  of  the  strncture  of  ganglionic,,  it  is  at  last  ascfih 
tiined,  that  the  structure  of  the  fibres  of  j»rves  iugeaeral^  ai^ 
^ose  peculiar  to  gan^ons,  as  well  as  those  that  comfom 
muscles,  is  so  far  the  saose,  dni  tibey  consist  <Qf  ain^e  xo»»  t9f 
^abalea  united  tc^etker  by  an  efalatie  celaltinous  tmiM|Muni|iit 
natter ;  they  differ  liowaver  in  the  size  of  the  globulas»  aiiid  ^ 
4€gvee  of  diasticity  of  die  medium  by  which  thev  are  united.; 
so  that  a  less  pow)er  will  elongate  a  nerve  than  the  fibies  9f  a. 
muscle,  and  to  a  greater  extent,  and  it  wiU  restose  itself  with 
more  velocity  to  a  state  of  rest. 

''''This  •structure  of  nerves  and  mnscles*  I  .consider  to  be  de- 
monstrated in  the  annexed  dcawtng ;  since  I  cannei  heti^ve  Mr. 
Bauer  has  been  led  into  any  .error  upon  this  occasion ;  as  m> 
error  has  been  detected  in  his  mdcroscopical  observations  for  .so 
naany  years  continued,  and  the  accuracy  of  his  representaitk3M, 
of  what  he  has  seen,  no  one  can  doubt. 

'^^  it  is  a  curious  confirmation  of  the  aeuteness  of  his  eye,  and 
the  aecuracy  of  his  glasses,  that  Leuwenhoek,  who  used  a  singjb 
mcroBcope,  and  says  it  is  the  best  that  cao  be  made,  since  the 
magnifying  elass  is  the  smallest  speck  that  can  be  seen,  deohures 
ia  muscular  nbre  to  be  made  q£  globules  less  than  the  ted  glo- 
bules of  the  Uood ;  and  Dr.  Monro  of  Edinburgh,  who  pub- 
'fished  his  micvoseopical  observations  on  nerves  aud  muscles,  in 
the  yetLT  1783,  made  chiefly  in  thescdar  microscope,  goes.«o  far 
■as  to  oonsider  muscular  fibres  to  be  the  contiauatton  of  nervous 
fibres,  and  ^ves  an  engraving  of  the  mode  in  which  (the  one  jl«l^- 
minates,  or  ss  lost  in  the  other*  Dr.  Monrp^  it  is  evident,  had 
-iievereeen  a  stnffle^fibre•eiiher  of  a  nerve  or  muscle,  only  fasci- 
-tfuli  of  Ahem,«nd  found  them  so  much  alike  as  to  be  led  to  con- 
aider  thean  the  same.  Both  I^euwenhoek  and  Monro,  ffom  the 
want  4»f  a  miorometar,  were  left  to  {;uess  at  relpitive  dimension, 
and  in  such  guesses  were  often  very  unsnccesafUl. 
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'*  The  globules  in  the  nenrotas  fibre  bMff  woMffior  ftan  tm  the 
tnuscular,  oversets  Monro's  theory  of  their  oeing  the  mam 'y  bat 
that  both  authors,  nvith  means  so  very  iiiadeqa»te.  to  those  .enftt- 
ployed  by  Mr.  Bauer,  should  have  made  such  approaches  to  the 
truth,  is  nighly  creditable  to  them^  and  must  prove  highly  satis^ 
factory  to  Mr.  Bauer,  as  well  as  to  the  public." 

VI.  Ah  Account  of '  the  Heat  of  July ^  1826;  together  with 
son^e  Remarks  upon  sensible  Cold  ;  by  W .  Heberden,  MD.  FRS« 

Some  particulars  of  this  commumcation  will  be  found  in  the 
Annals  for  February  last,  p.  138  ;  and  we  subjoin  the  remarks  oik 
the  estimation  of  sensible  cold  with  which  the  papw  concludes. 

*'  I  am  tempted  to  add  to  the  above  some  other  observations^ 
which,  if  they  are  not  immediately  connected,  are  not  entirely 
unconnected  with  this  subject ;  for  it  cannot  have  escaped  the 
attention  of  any  person  moderately  conversant  with  natural  phi:- 
losophy,  that  tne  index  of  a  thermometer  is  a  very  imperfect 
Iheasure  of  what  I  may  call  the  sensible  cold,  that  is,  of  the 
'degree  of  cold  perceptible  to  the  human  body  in  its  ordinary 
exposure  to  the  atmosphere.  For  while  the  thermometer  truly 
marks  the  temperature  of  the  medium  in  which  it  is  placed,  the 
sensations  of  toe  body  depend  altogether  upon  the  rapidity  with 
which  its  ,own  heat  is  carried  off.  And  this  is  by  no  means 
confined  to  the  actual  temperature  of  the  air ;  but  whatever 
alteration  of  quality  increases  its  power  of  conducting  heat ; 
and,  above  all,  whatever  currents  increase  the  succession  of  its 
particles  in  contact  with  the  body,  the  same  will  increase  the 
sensation  of  cold.  Hence  it  is,  that  in  very  hot  weather,  the 
same  stream  of  air  which  would  heat  a  chamber,  will  never- 
theless be  cool  to  the  feeling ;  on  the  other  hand,  when  the 
thermometer  was  more  than  80°  below  the  fteezing  point,  Cap- 
tain Parry  observed,  that  while  the  air  was  still,  the  cold  was 
•  borne  without  inconvenience. 

"  It  therefore  occurred  to  me,  that  the  proper  way  to  estimate 
the  sensible  told,  would  be,  first  to  raise  a  thermometer  to  a 
height  something  exceeding  the  natural  heat  of  the  human 
body,  and  then  to  observe  at  what  rate  the  quicksilver  con- 
tracted upon  exposure  to  the  air.  For  this  purpose  I  used  a 
thermometer  with  a  very  small  bulb>  wluch<  might  show  the 
alteration  of  heat  in  a  short  time.  This  1  held  to  the  fire  till  it 
rose  to  about  120°,  and  then  carried  it  in  a  warm  glove  into  the 
open  air.  1  had  with  me  an  assistant  with  a  watch  in  his  hand : 
and  as  soon  as  the  mercury  had  descended  to  100°,  he  began  to 
'count  the  seconds,  while  I  continued  to  observe  Uie  thermome- 
ter, marking  the  degiee  of  beat  at  the  end  of  every  ten  seconds 
during  half  a  minute.  The  result  rather  exceeded  tny  own  ex- 
pectations; and  (being,  as  far  as  I  know,  the  only  experiments 
of  ilie  kind,)  I  have  thought  the-Society  might  not  dislike  to  be 
made  acquainted  with  them. 
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^Tbe  cimunstaiiees  that  paftieiilttrly  engaged  ntv  attention 
trace  wind,  and  moistore.  With  these  views  the  following  ex- 
periments rwere  made,  and  Terified  by  repeated  trials^ 

^.£xp.  1^^^1821y  January  3.  A  strong  east  wind.  The  teni^ 
perature  of  the  air  3P. . 

**  The  thermometer  in  this,  and  all  the  experiments,  being  pre- 
▼iottsly  raised  to  100^,  in  the  manner  before-mentioned,  the. 
descent  of  the  mercury  from  that  point  was  observed  as 
follows: 

After  W  it  was  78®  Decrement  22® 

Qfy' 60® 18® 

aO'^  i 62® i 8® 

*'  By  the  decrements,  it  is  *to  be  understood  the  descent  in 
each  successive  ten  seconds.  This  is  added,  because  I  consider 
it  as  the  proper  measure  of  the  sensible  cold,  so  long  as  the  ther- 
mometer retains  a  heat  approaching  to  that  of  the  human  body. 

"  JExp.  2. — 1821,  January  4.  No  perceptible  wind.  The 
temperature  of  the  air  30®,  tne  atmosphere  hazy. 

After  10"  therm.«9®  Decrement  11® 

20^'  ^ 80®  9^ 

SO''  ^— ^— r-  71®  -. --^ —   9® 

**  Exp.  3.**-1821,  February  10.  A  strong  east  wind.  Tem- 
perature of  air  47°.      The  atmosphere  clear,  with  sunshine. 

After  lO''  therm.  82®  Decrement  18® 

20^' 73® 9*> 

30^' 64® 9® 

•' JUy.  4.— 1824i  Jmi.  9.  A  cpld  fog.  No  wind.  Tempem** 
tore  of  the  air  37®. 

After  lO''  therm.  92®  Decrement  8® 

20'' 85® 7® 

30"  —  79® 6® 

^  The  most  superficial  view  of  these  experiments  shows  th6 
modigions  effect  of  wind  to  increase  the  rate  <>f  coolings  which, 
I  apprehend,  constitutes  sensible  cold;  so  that  in  experiment  ^^ 
though  the  thermometer  suspended  in  the  open  liir  was  17® 
iiigher  than  in  experiment  2,  yet  the  sensible  cold  was  very  con«» 
liidend>ly  greater ;  but  when  there  was  no  wind,  even  a  wet  fog 
"did  not  much,  if  at  all,  increase  it.  This,  which  at  first  sight 
laay  appear  contradictory  to  experience,  is  not,  I  believe,  really 
=»>5  for  thou^  the  power  of  sach  air  to  carry  off  the  heat  of 
^ei>ody  be  indeed  mcreased,  yet  so  long  as  we  remain  at  test, 
we  ar^  ia  great  Ineasure  unaffected  hf  it ;  so  much  the  effect  of 
^rind  exceeds  that  of  mere  moisture.  It  is  by  walking,  or' 
%tcUng,  ia  such  a  staM  "of  -the  atmosp^ere>  that  we  produee  oti 
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wr  bodies  mtCMrvent  of  taaki  &iry  which  is  tibm  StUinifmpyt^ 
tion  to  the  rapidity  mtfa  which  we  pass  throiigh  it4  If  .k  wexm 
bought  worth  while  to  bring  this  to  die  4;e8fc  of  (he  tfaaraioiiie^ 
tfiVf  ^  instnuneiit  should  be  made  to  p«is,lhtdtt^  the  fur  at 

the  same  rate  as  the  person  would  move/' 
.   VII.  On  the  Tramii  Infitmmatt  of  the  Cambridge  Otienomttny, 
ifmg  u  Supplement  to  a  former  Paper;  hjf  Eobcrt  Woodhom^ 
Gsq,  Plumian  Professor  of  .Afitronomy  in  the  UniFersity  of 
Cambridge.  .    •        : 

VIII.  Account  of  a  Series  of  Ohservaiiaks  made.idihe  Summer 
of  the  Year  \%2byfor  the  Purpose  af  determiniifg  the  Difference  of 
Meridians  of  the  Royal  Observatories -^  Greetnoich  and  Paris; 
dirawn  up  by  J.  F.  W .  Herscbel,  Esq.  MA.  Sec.  BS. ;  com^iu- 
bleated  Dv  the  Board  of  Longitude. 

The  following  is  Mr.  Herschel's  account  of  the  manner  vk 
which  these  observations  were  made  : 

•  **  Operations  having  been  carried  on  to  a  considerable  extent 
in  France^  "and  otI>er  conntries  on  the  Continent,  for  the  purpose 
of  ascertaining  differences  of  longitude  by  means  of  signaW, 
simultaneously  observed  at  diffisr^t  points  akui^.  a  chain  of 
stations ;  and  the  Royal  Observatory  at  Paris^  m  particular, 
having  been  coonected  hi  this  manner  with  a  number  of  the 
most  important  stations,  it  was  considered  desirable  by  the 
i'reAch  government  that  the  Royal  Observatory  at  Greenwich 
should  be  included  in  the  general  design.  The  British  Board 
of  Longitude  was  accordingly  invited  to  lend  its  co-operation 
towards  carrying  into  effect  a  plan  for  thai  purpose ;  and  the 
invitation  being  readily  accepted  on  their  part,  I  was  deputed,  in 
conjunction  with  Captain  Sabine,  in  the  course  of  the  last  sum- 
««',  to  direct  the  practi<^  details  of  the  operation  tm  the  British 
side  of  the  channel,  and  to  make  the  necessary  observatiiiiifir. 
Eyery  facility  was  afforded  us  in  making  our  dispositions,  on  the 
part  of  the  different  branches  of  His  Majesty's  government  to 
which  it  was  found  necessary  to  apply.  A  detachment  of  artil- 
lery was  placed,  by  his  Grace  the  Duke  of  Wellington,  Master 
<Qeoeral  of  the  Ordnance,  under  the  orders  of  Captim  Sabtne. 
Horses,  waggons,  and  men,  were  furnished  for  the  oonveyaoQp 
of  a  tent^  telescopes,  rockets,  and  other  apparatus;  and  four  of 
the  chronometers  belonging  to  the  Board  of  Admimlty  wera 
ffeced  at  our  disposal.  The  rockets  required  for  making  th0 
lugnals  were  furnished  us  from  France.  It  would  h&ve  beea 
^easv,  doubtless,  to  have  procured  them  from  the  Royal  Axsenirii 
ttt  Woolwich ;  but  on  the  representation  of  Colonel  Bonee,  ^. 
vhom  the  principal  direction  of  the  operations  in.  France  wftB 
intrusted,  it  was  thought  noaore  advisable  to  accept  sua  ofkrwrniit 
to  us  of  any  number  which  might  be  required^  prepared  M  Pads 
eKpresdy  for  similar  o|>ecations,  carrying  a  eluurffe  of  eight 
testtoea  of.  powder,  the  instaattofioua  eaq^toaioB  «l  wAwh,  ni. 
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Aw  gnaMtt  latitiide^  w«b  to  eonstkote  libi  aigiiilt  t»  te 

^  Our  pra?iQi»  «]niui|mneiitii  being  ittad«^  on  thie  7th  of  Jutjr 
I  left  London  ^  and  after  visiting  the  (Station  ptiehed  upiMi  nt 
Wrotham,  which  wae  the  aatne  with  that  selected  hy  Captain 
Katar  and  Major  Colb;^,  ae  a  principal  point  in  dieir  triangnlation 
HI  1822  ^  and  finding  it  possessed  of  every  requisite  qnalifien* 
'lioii  for  the  purpose  of  making  the  signals,  from  its  commandiii^ 
aitnation,  being  unquestionably  the  highest  ground  between 
Greenwich  and  the  coast,  proceeded  to  Fairli^ht  Down,  near 
fiaattnj^,  where  I  caused  the  very  convenient  observatory  tent, 
bdonsmg  to  the  Board  of  Longitude,  to  be  pitched  immediately 
ow  ttie  ^centre  of  the  station  of  1821,  which  was  readily  found 
fiom  the  efiectual  methods  adopted  by  the  gentlemen  who  eoi^ 
ducted  the  trigoncNSietrieal  operations  in  that  yeai*,  for  seeufing 
this  valuable  point.  Here,  on  the  8th,  I  was  joined  by  Capttfjn 
Sabine,  who,  it  had  been  arranged,  should  proceed  to  the  first 
^>baervtng  station  on  the  French  side  of  the  Channel,  there  to 
observe,  in  conjunction  with  Colonel  Bonne,  the  signals  made 
on  the  French  coast,  and  those  made  at  the  station  of  Meilt 
Javottlt ;  which  latter  were  to  be  observed  immediately  from  the 
obeffiTvaitory  at  Parie ;  while,  on  the  other  hand,  it  was  agreed 
llmt  M.  le  Lieutenant  Lar^eteae,  of  the  French  corps  of  gee- 
graphieal  engineers,  should  attend  at  Fairlight,  on  tne  part  ^f 
the  French  commission,  and  observe,  conjointly  with  myself, 
the  signals  made  at  La  Cancfae,  the  post  on  the  opposite  coast 
<elevated  about  600  feet  above  the  sea,  being  nearly  the  level  ef 
Fairiight  Down)  and  also  those  to  be  fired  &om  Wrotham  HiH, 
which  were  expected  to  be  immediately  visible  from  a  scaffold, 
raised  for  tiie  purpose  on  tiie  roof  of  the  Royal  Observatoiy  ef 
Oreenwich.  By  this  arrangement,  and  by  immediate  subM- 
quent  communication  of  the  observations  made  at  each  station, 
it  was  ccmsidered  that  the  advantage  of  two  independent  lines 
of  connexion,  a  British  and  a  French,  would  be  secured  between 
'  the  two  extreme  stations ;  i.  e.  the  two  national  observatories ; 
every  possibility  of  future  misunderstanding  obviated,  and  all 
'  inconvenience  on  either  side,  arising  from  delay^  or  miscarriage 
•  in  the  transmission  of  observations,  be  avoided. 

'*  With  the  assistance  of  Captain  Sabine,  and  by  the  help  of 
'  exact  information  as  to  the  azimuths  of  Wrotham  and  other 
nearer  stations  in  the  triangulation  of  1821,  with  which  Captain 
Kater  had  obli^ugly  furnished  us,  and  of  whidi  FairHght 
Church  proved  tiie  most  convenient^  being  dose  at  hand  and 
favorably  situated,  and  easily  visible  in  the  twilight ;  and  from 
the  previously  calculated  azimuth  of  La  Canche  (114^  30^  E.) ; 
four  night  glasses  by  DoUond,  provided  at  the  order  of  the 
Board  of  Longitude  expressly  for  this  operaftioe,  and  which  *  I 
iiad  4MMed  to  be  fised  ^tt  poets  fiimly  driven  into  tiie  ground 
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b  eneftth  ike  tent)  ^ere  then  pointed,  two  on  the  slAtiott'  of 'In 
Canche,  and  two  on  that  of  Wrotham  Hill.  Those  directed  te 
the.  former  were  of  four  inches  dear  aperture/ the  others  of 
three.  In  case  of  any  difficulty  arising  as  to  the  poiiitin^^  1 
had  taken  care  to  provide  myself  with  an  excellent  ei^ht^mch 
repeating  theodolite,  on  the  Reichenbach  construction,  by 
Sdienck,  of  Berne ;  but  it  was  found  unnecessary  to  ~use  it,  as 
the  night  glasses  were  purposely  constructed  with  an  azimuthal 
motion,  and  a  rough  graduation  read  off  by  an  adjustable  ver- 
nier, so  as  to  aUow  their  being  set  at  once  a  few  minutes  before 
the  observations  commenced,  by  taking  Fairlight  steeple  as  a 
aero  point ;  a  circumstance  which  proved  exceedingly  conve- 
nient, as  it  allowed  of  their  being  dismounted  after  each  night's 
observations,  and  removed  to  a  place  of  security ;  and  thus 
rendering  it  unnecessary  to  harass  our  small  party  by  keeping 
guard  in  our  absence. 

**  On  the  night  of  the  8th  I  had  directed  blue  lights  to  be  fired 
at  Wrotham,  as  a  trial  of  the  visibility  of  the  stations,  or  rather 
lU  a  verification  of  the  pointing  of  the  telescopes ;  for  on  the 
former  point  there  could  be  no  doubt,  the  station  at  Wrotham 
being  situated  precisely  on  the  edse  of  the  escarpment  of  the 
<^alk  which  borders  the  Weald  of  Kent,  and  having  been  actually 
connected  with  Fairlight  by  direct  observation,  while  no  ob- 
stacle but  a  low  copse  wood,  over  which  it  might  fairly  be 
presumed  that  no  rocket  would  fail  to  rise,  separated  it  from  a 
direct  view  of  Greenwich,  at  about  20  miles  distance.  Either 
£rom  haze  in  the  atmosphere,  or  from  the  too  great  distance, 
nothing  was  seen  that  night  or  the  next ;  which  however  caused 
no  uneasiness,  as  we  could  depend  on  our  instruments  and 
information*  The  next  morning  Capt.  Sabine  quitted  Hastings, 
and  joined  Col.  Bonne,  at  his  post,  on  the  morning  of  the  10th, 
.the  day  appointed  for  the  commencement  of  the  observations ; 
meanwhile  I  was  joined  by  M.  Largeteau,  who  remained  with 
me  the  whole  time  of  their  continuance,  performing  every  part 
of  a  most  scrupulous  and  exact  observer,  as  the  observations 
herewith  communicated  will  abundantly  testify. 

'^  The  observations  were  continued  during  12  nights,  10  signals 
being  made  at  each  rocket  station  every  night.  The  weather 
throughout  the  whole  of  this  time  was  magnificent,  and  such  as 
is  not  very  likely  to  occur  again  for  some  years;  a  circumstance 
of  the  last  importance  in  operations  of  this  nature,  where  lights 
are  to  be  seen  across  nearly  50  miles  of  sea,  and  also  by  reason 
of  the  verification  of  the  sidereal  times  at  the  observatories  by 
transits.  One  night  only  a  local  fog  deprived  us  of  the  sight  of 
13  out  of  the  20  signals ;  but  on  the  whole,  out  of  120  made  at 
Wrotham,  no  less  than  112  were  seen  from  Fairlight  (about  40 
miles)and  89  from  Greenwich ;  while  outof  the  same  number  made 
.  at  La  CaQche^  93  were  observed  at  theformer  post,  I  am  sorry  to 
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add>  hoWGTcr^  Att  owing  to  a  combiimtioa  of  untoward  car* 
comataoces,  which  no  foresight  or.exertkm  on  tilie  pait  of  Capt» 
Sabine  or  myself  could  possibly  have  led  us  to  calculate  .on^  or 
enabled  as  to  prerent,  and  which  the  most  zealous  endearoura 
on  that  of  Col.  Bonne  failed  to  remedy^  no  less  than  8  oul  of 
the  12  nights'  obsertatioos  were  totally  loat,  as  to  any  result  they 
might  have  a£fordedy  and  the  remainder  materially  crippled.;  si> 
that  a  much  more  moderate  estimate  of  the  value^  of  our  final 
rvault  must  be  formed,  th^n  would  otherwise  have  been  justified* 
Still  it  is  satisfactory  to  be  able  to  add  (such  is  the  excellence 
of  the  method),  that  a  result  ^on  which  considerable  reliance  can 
be  placed,  may  be  derived  from  the  assemblage  of  the  observft*^ 
tions  of  these  four  nights ;  and  when  it  is  stewed  that  this  result 
appears  not  very  likely  to  be  the  tenth  of  a  second  in  errot^ 
and  extremely  unlikely  to  prove  erroneous  to  twice  that  amount, 
it  will  perhaps  be  allowed  that,  under, such  circumstances,  more 
could  nardly  be  expected." 

The  difierence  of  the  meridians  by  these  observations  ia 
9»2P-6. 

IX.  Observations  on.the  Poison  of  the. Common  Toad;  by  John 
Davy,  MD.FRS. 

For.an  abstract  of  this  paper,see  Annals  for  Feb.  p.  137;  and 
for  some  remarks  on  the  subject  of.it,  see  the  number  for  Aprils 
p.  277. 

.  X.  On  the  Magnetising  Power  of  the  more  refrangible  Solar 
Rays:  by  Mrs.  M.  Somerville :  communicated  by  aV.  Somer*- 
ville,  MD.  FRS. 

.  A  report  of  the  contents  of  this  paper  will  be  found  in  the 
Annals  for  March,  p.  224.   ^ 

.    XI.  On  the  Mutual  Action  of  Sulphuric  Acid  and  Naphtha^ 
Une^  and  on  a  new  Acid  produced:  by  M.  Faraday,  FRS.  &c. 
'    We  shall  probably  give  this  paper  in  a  future  number.;  in  the 
mean  time  we  may  refer  to  that  for  March,  p.  226,  for  SQm0 
account  of  the  facts  it  describes.  .  .£•  W.  B. 

iTo.le  coHHnued.) 
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ASTRONOMICAL    SOCIETY. 

May  12. — ^A  paper,  by  the  Astronomer  Royal,  waS  read,  con- 
iainipg  an  explanation  of  the. method  of  observing  with  the  two 
mural  circles,. as  practised  at. present  at  the  Royal  Observatory. 
7he  principal  object  of  the  method  explained  in  this  paper  is  to 
diminish;as.much  as  possible  the  inaccuracies  ocoasioned,  eveik 
:in  dia^moat.  per&ct  instrument,  by  rapid  and  parti^.  cfaai^ffii.af 
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MnptMtiiTe*  Ib  the  Oreevwieb  syvtem  of  obtervatMnt,  aftriaib* 
anee  flrom  the  epirit-jevel  or  phimbJine,  or  imteed  from  BXky 
previoas  ▼erifieation,  is  rejected  alto^^ether.  Two  cirelea  aie 
employed  eimnltaneonsly,  each  of  wlneh  is  famished  with  siir 
mioroscopes,  which  it  is  desirable  should  be  placed  at  neariy 
equal  distances  on  the  limb ;  and  previous  to  observatieo  eaoa 
eifcle  is  placed  ntarfy  in  the  plane  of  the  meridian,  and  neoi^ 
perpendicular  to  the  horizon.  Each  circle  is  provided  with  an 
artificial  horizon  of  mercury,  so  as  to  command  the  greatest 
possible  portion  of  the  reflected  meridian. 

The  first  part  of  the  process  consists  in  observing  a  number 
of  stars  simultaneously  with  each  instrument,  either  by  dire et, 
or  by  reflected,  vision :  the  object  of  this  is  to  determine  the 
exact  quantity  that  one  instrument  marks  more  or  less  than  the 
e&er,  when  both  arc  directed  to  the  same  object.  This  ie 
detesmined,  not  by  a  single  observation,  but  by  a  great  variety; 
thus  obtaining  the  quantity  denominated  the  mean  dijferent^ 
for  every  24  hours. 

In  the  second  part  of  the  process,  a  series  of  stars  is  observed 
feeiproeallyy  that  is,  the  direct  image  of  a  star  by  one  instru- 
ment, at  the  same  time  that  its  reflected  image  is  observed  by 
&e  other.  This,  combined  with  the  results  of  the  pievious  pro- 
cess, in  which  the  mean  difference  serves  the  same  purpose  as  tha 
index  error  in  Hadley's  sextant,  enables  the  observer  to  asoem 
tain  the  altitude ;  with  which  is  likewise  obtained  the  know- 
ledge of  the  position  of  the  horizontal  diameter  of  each  instm* 
ment.  The  observer,  however,  does  not  rest  contented  with  a 
single  determination  of  one  diameter ;  but  must  in  a  similar 
manner,  from  altitudes,  observed  on  various  points  of  the  are^ 
and  by  taking  sometimes  the  direct,  and  sometimes  the  re- 
flected, observation  with  the  same  instrument,  emdeavour  by 
every  possible  variety  to  obtain  the  maximum  of  predisien  of 
which  the  method  is  capable. 

The  position  of  the  horizontal  diameter  of  eaoh  instntmeM 
being  thus  deduced  from  a  mean  of  all  the  preceding  experi- 
ments, sufficient  data  are  obtained  for  computing  the  places  of 
those  stars  that  have  been  observed  in  the  first  part  of  the 
process,  and  employed  in  computing  the  mean  difference ; 
because,  without  the  knowledge  of  the  position  of  their  hori- 
zontal diameters,  the  instrumental  with  respect  to  the  stars  in 
question,  give  nothing  but  differences  of  declination,  but  such 
position  being  known,  their  altitudes  can  be  accurately  deter- 
mined* 

The  Astronomer  Royal  terminates  his  paper  by  pointing  out 
the  principal  advantages  of  the  method  described. 

There  were  next  read  Extracts  of  three  letters  addressed 
by  M.  Gambart,  Director  of  the  Observatory  of  MarseiUeSi  to 
James  South,  Esq.  respectiag  ^e  diseoveiyand  dementa  of 
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th6f  >«irUt'  of  a  coii^t,  BU>ppoiiB«d  t^  be  the  sttte  wMt  tfasiv  o? 
those^  of  1772  and  1805.  M*  Oftttbflift  flmt  pimeAts  tke  sum^ 
xMi^  of  his*  observations  of  this  ooBset  from  the  9th  to  the 
2l8t  (inclasively)  of  March  this  year.  He  thmi  etbtbito  iki^' 
elements  as  computed  from  these  obserrauonn  npoxt  die  ptora- 
boKo  hypothesis :  viz  i 

•  PaasWe  of  the  peribelioO;  March  1836,  18^4  days>  co<itntbig 
from  miantght. 

Perihelion  distaace  • .  • 0*961 

Long,  perihelion , , .  .  104°  20'     0'^ 

Long,  ascend,  node  •  •»••.«••  247    54     10 

IncUnation 14    39     15 

Motion  direct. 


*  Tliese  elements  were  communicated  March  TStdz-t*^  w^A' 
tffter,  the  elliptic  elements  deduced  from  the  same  observationa. 
#ere  transmitted,  and  are  a9  follow  :  vi«. 

Passage  of  the  perihelion,  March  1826,  19,5998  diy*, 
counting  from  midnight.  ^  ' 

Semi-axis  major  .•,•,«.•«,,.  S^Sd*^ 

Excentricity 0-74187 

Log.  meaii  motion 3-7336487 

.  Long,  perihel  108°  64'  19^' 

LoQ^.  a«c«node. .,  ..,4.....«.  249   55   23 

Inohnation  ........  ....••.. .  13    50  47     . 

Motion  directs 

Periodic  time 6*667  yeanu 

"  The  same  elements,  M.  Gambart  observer,  represent  almost 
etactly  the  observations  of  the  comets  of  1772  and  1805 ;. 
whence  the  identity  of  all  three  is  inferred. 

.  The  reading  of  Mr.  Herschel's  paper  on  Double-stars^  com- 
fiienced  at  the  last  meeting,  was  continued. 

LINNEAN    tfOCIBTY. 

•  Feb.  7. — ^The  following  papers  were  read  : 

.  A  Description  of  the  Plectrophanes  Lapponiea,  a  Spe<^e» 
lately  discovered  in  the  British  Islands;  by  P.J.  Selby,  Ssq.. 
FLS.MWS.&c. 

Some  Account  of  a  CoUectibn  of  Crypto^amic  Plants  formecl 
in  the  Ionian  Islands,  and  brought  to  this  country  by  Lor4 
Gaildford  ;  by  R.  K.  Greville,  L J.D.  FR8E;  8cc. 

Feb.  21. — ^The  reading  of  Dr.  F.  Hamilton's  Commentary  on 
the  Fourth  Part  of  the  Hoftus  Malabaricus,  was  commenced. 

Mqrch  7. — The  reading  of  Dr.  Hamilton's^  Commentary  was 
continued. 

Jifyrc^  21.— A  paper  was  read,  entitledy  Descriptions  of  Two 
new  Birds,  bcionging  to  the  family  Phmianiotti  by  Mijor 
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General  Hardwicke,  FLS. ;  also^  a  DeacriptioB  of  %  New  GeQW, 
bdoDgiQff  to  the  Natural  Family  of  Plants,  called  Scrophu^ 
larirta  ;  by  Mr.  David  Don,  Librarian  LS, ;  and,  a  Eeview  of 
^  Genus  Combretum ;  by  Mr.  George.  Don^  A.LS. 

April  4. — The  following  papers  were  read : 

On  Dichotomous  and  Quinary  Arrangements  in  Natural  Hii^ 
tory,  by  Henry  Thomas  Colebrooke,  Esq.  FRS.  FLS.  &c. 
The  learned  author  states  that  what  has  been  called  the  dicho*. 
tomous  arrangement  of  nature  can  only  be  represented  on  a  su- 
perficies :  whereas,  the  affinities  of  natural  objects  ramify  in 
every  direction,  and  cannot  therefore  be  correctly  represented 
on  a  plane  surface.  He  then  shows  that  that  distribution  whichf 
taking  one  central  or  interior  group,  makes  only  a  few  equi- 
distant exterior  ones,  is  necessarily  quinary.  The  centre  of  the 
exterior  groups  will  represent  the  solid  angles  of  a  tetrahedron 
^thin  a  sphere  of  which  the  centre  is  the  middle  point  in  the 
interior  ^oup.  He  finally  observes,  that  although  the  tendency 
to  a  quinary  arrangement  in  natural  history  has  hitherto  been 
chiefly  developed  in  zoology,  yet  the  same  principle  may  be 
recognised  in  botany. 

On  Bqswellia,  and.  certain  Indian  Terebinthacea  ;  by  the  same 
author. 

April  18. — ^The  reading  of  Mr.  Colebrooke's  paper  On  Bos^ 
wellta,  ^c«  was  concluded ;  and  a  paper  was  read,  entitled^ 
Observations  on  a  Species  of  Simia,  Linn,  now  alive  in  the  col- 
lection at  Exeter  Change,  allied  to,  if  not  identical  with,  the 
Simia  Lagothrica  of  Baron  Humboldt ;  by  Edward  Griffiths, 
Epq.  FLS. 

May  2. — A  paper  was  read.  On  the  Locusts,  (Grv'/u^  migra^ 
tortus,  Linn.)  which  devastated  the  Crimea,  and  the  southern 
provinces  of  Russia,  in  1824 ;  by  J.  Smimove,  Esq.  FLS.  Secre- 
tary to  the  Russian  Embassy. 

Also,  a  paper  On  Indian  Annonacea;  by  H.  T.  Colebrookej 
Esq.  FRS.  LS.  &c. 

May  24. — On  this  day,  being  the  birth-day  of  linneeus,  the 
Anniversary  Meeting  of  the  Society  was  held,  when  the^oUow- 
ing  Fellows  were  chosen  Officers  and  Council  for  the  ^isuing 
year. 

President. — Sir  James  Edward  Smith,  MD.  FRS.  &c. 

Vice  Presidents. — Samuel,  Lord  Bishop  of  Carlisle,  LLD. 
VPRS.  FAS. ;  A.  B.  Lambert,  Esq.  FRS.  AS,  and  HS. ;  W.  G. 
Maton,  MD.  FRS.  and  AS.:  and  Edward  Lord  Stanley,  MP. 
FHS.  ^ 

Treasurer. — Edward  Forster,  Esq.  FRS.  and  HS, 
.    Secretary, — James  E.  Bicheno,  Esq.  FGS. 

Assistant  Secretary. — Richard  Taylor,  Esq.  FS A.  Mem.  Asiat. 
Soc. 

Cpii«<?t7.— Charlies  Bell,  Esq.  FRSE.;  Johp  Jgpstock^  MD, 
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KRS.'lnid  HS.  PGS. ;  Robert  firowo,  Esoi  FRSw(  Charles 
KovAr,  Esq.  FaSi;  Hev.  Thomas  Rackett^  MA.  FRS^.  and  AS. ; 
Sirlfionias  Stamford  Raffles,  Knt.  LLD.  FRS.  AS.  and  HS.; 
Joseph  Sabine^  Esq.  FRS.  and  AS. ;  Nicholas  Aylward  Viffors. 
JSsa^MA-FRS,  . 

Jmtt  6. — ^A  paper  was  read  on  it  newOenus  of  Insects,  n^med 
Qiketicus;  by  the  Rev.  Lansdown  Guildin^,  BA.  FLS. 

Alto  a  paper  on  Methods  and  Systems  m  Nlitural  History ; 
by  J»  E«  Bickeno,  Esq.  Sec.  LS. 

June  20, — ^The  following  papers  were  read : 
,  Concise  Notice  of  a  Species  of  Ursus  from  Nipal>  a  skin  of 
which  has  been  presented  to  the  linnean  Socieiy  by  H.  T.  Cole^ 
brooke/Esq.FR.  and  LS..  &c.;  by  Tliomas  Horsfield,  MD. 
FLS.  The  new  species  of  bear  partially  described  in  this  notice^ 
appisara  to  be  nearer  in  affinity  to  the  brown  European  species 
than  to  the  tropical  bears,  from  which  the  sub*genera  Proehilui 
wd  Helardios  nave  been  formed. 

.  Description  of  a  new  British  Freshwater  Helix ;  by  the  Rev* 
ReveU  Sheppard,  MA«  FLS. 

.  Of  the  term  Oistros,  or  CEstrofij  of  the  ancients,  and  of  the- 
real  Insect  intended  by  them  in  this  Expression;  by  Bracy 
Clarke,  FLS.  8u5.         . 

It  is  affirmed  in  this  communication/  contrary  to  the  opinioti 
maintained  by  Mr.  W.  S.  Macleay,  and  noticed  in  the  Annals 
for  May,  1824,  that  the  (Estrus  of  Linneeus,  and  not  bis 
Tabanus,  ifi  the  true  CE^^ron  of  the  Greeks  and  Asilus  of  the 
Romans. 

The  Society  then  adjourned  tmtil  the  7th  of  Novembisr  next. 
■•  ... 

GEOLOGICAL    SOCIETY. 

June  le.-^A  paper  was  read,  entitled,  "  Notes  on  the  Geolb- 
gtcal  Structure  of  Cader  Idris,"  by  Arthur  Aikifa,  Esq.  FOS. 

The  author,  after  describing  the  outline  of  this  mountain'^ 
ridge,  details^  the  relative  altitude  and  positioaof  the  different* 
heiglfts,  the  situation  of  the  summit  overlooking  the  crater  (in 
the  bottom  of  which  lies  *'  the  Croat's  Pool ")  and  the  various 
iaces  and  slopes  of  the  mountain. 

Mynydd  pen  y  Coed,  the.highest  hill  which  stands  out  on  thd 
southern  slope,  is  found  to  consist  of  beds  of  bluish  grey  slate^ 
very  regular,  rising  NEby  N,"at  an  angle  of  ^bout  35°,  but 
bending  up  sharply  at  the  N£  end  so  as  to  increase  the  angle 
to  about  50°.  The  successive  subjacent  beds>  wJnch  occupy 
the  ground  to  the  edge  of  the  crater,  are  found  to  consist  of 
greywakk^,~'compact  splintery  ouartz  with  crystals  of  jpfyrites^ 
and,  in  parts,  ochry  and  cellular,  and  quartz-rock,  dinering 
from  the  preceding  only  by  being  more  vitreous ;  which  last 
rest  on  a  blueiah  grey  quartz^  rendered  porphyritic  by  a  few 
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efystab  df  felspar.  These  beds  all  rise  NE  by  K,  Wt  ^it 
angle  of  devataon  is  ooatihually  inoreasiiig,  and  the  last  fbtmft 
the  summit  of  Cnic  y  Cae« 

.  From  hence  to  me  margin  of  the  crater  the  space  is  oee«i», 
pied  by  alternations  in  nearly  vertical  beds  of  soft  glossy  slate, 
of  coarse  slate  with  ochry  spots  and  small  cells,  of  grey  wakk6, 
of  porphyritic  quartz^  and  slaty  potstone.  About  the  middle 
of  the  series  is  a  single  bed  of.  brownish  grey  rock^  appealing 
to  be  ferruginous  quartz  intimately  mixed  with  carbonate  <;^ 
lime. 

The  next  bed,  forming  part  of  the  summit  of  Cader  Idris, 
•omposed  of  globular  concretions,  very  hard,  containiaff  6peck0 
of  pyrites,  and  melting  in  very  thin  snivers  into  a  black  glass, 
is  supposed  to  be  a  trap-rock. 

After  minutely  detailing  the  other  beds  of  Cader  Idris,  their 
position  and  angles,  the  author  proceeds  to  a  mountain  (formiiig^ 
the  northern  boundary  of  the  little  valley  wherein  the  Qoat'* 
Pool  aad  another  small  lake  are  situated),  extending  for  aboiit 
two  miles  parallel  with  Cader  Idris.  This  he  calls  '*  the  Stonyt 
mountain.  It  is  composed  of  rounded  tubercular  crags  and 
hemispherical  bosses  ot  trap,  like  enormous  ovens,  rising  group 
above  mroap.  Their  surfaces  are  comparatively  smooth,  and* 
generalfy  reticulated  with  veins  of  quartz,  which  sometimes 
oeenrs  in  areas  four  or  five  yards  across,  several  inches  thick,  of 
an  obscurely  slaty  structure,  and  adhering  to  the  surface  of  the^ 
trap.  Many  of  Uie  group  when  seen  in  profile  appear  to  b^  of 
a  very  irregular  and  thick  slaty  structure,  but,  wnen  visited  im 
{foskt  and  looking  down  upon  them,  are  evidently  clusters  of 
columns  laterally  aggregated,  and  intersected  by  oblique  irre- 
gular joints. 

•  The  larffe  quarry  of  sienite  on  the  Tawyn  road  is  noticed  *as 
showing  the  connection  of  the  trap  and  of  the  stratified  rocksj^: 
and  this  is  also  shown  in  a  very  interesting  manner  on  the  de* 
scent  northwards  from  Grey  Graig,  the  eajitem  extremity  of 
Cader  Idris. 

From  these  and  other  facts  detailed  in  his  paper  the  author 
considers  it  evident  that  Cader  Idria,  and  the  ground  between 
that  mountain  and  the  Mawddoch,  as  well  as  the  ncnrthern 
boundary  of  the  valley,  consist  of  various  well  known  tran-^ 
sition  rocks,  rising  in  general  N.  by  £.  or  W. — that  the  beds 
both  at  the  northern  and  southern  extremities  are  at  low  angles^ 
not  greater  than  20°, — that  the  intermediate  beds  are  at  high 
angles,  approaching  to  vertical, — ;that  they  rest  upon  and  are 
interrupted  by  trap-rocks  more  or  less  columnar,-r-that  the. 
trap«rocks  are  surrounded  in  many  places  by  mantle-form 
strata,  which  in  some  instances  are  obviously  of  the  same  mate* 
'  *   as  the  trap,  and  differ  only  in  structure,  but  which  some- . 
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times  bear  a  less  obvious  resemblance  to  the  trap,  and  from  ex- 
hibiting a  transition  from  tiiat  to  the  rocks  that  compose  the 
regular  strata,  are  probably  the  latter,  more  or  less  changed  by 
contiguity  with  the  tmp. 

WEKNERIAN    NATUBAL   HISTORY    SOCIETY. 

At  a  meeting  of  the  Wernerian  Natural  History  Society 
towards  the  close  of  last  year,  a  letter  from  Mr.  Meynell>  of 
Varm,  Yorkshire,  was  read,  on  Changing  the  Habits  of  Fishes j 
and  mentioning  that  he  bad,  for  four  years  past,  kept  the  smelt 
or  spirling  (Sabno  Eperlanus^  Lin.)  in  a  fresh  water  pond,  having 
no  communication  with  the  sea,  by  means  of  the  Tees  or  otheM 
wise,  and  that  the  smell  had  continued  to  thrive  and  breed  as 
freely  as  when  they  enjoy  intercourse  with  the  sea. 
.  At  the  sitting  ot  the  same  society  on  the  14th  January,  1826| 
l)r«.  fleming,  of  Flisk,  exhibited  a  specinten  of  th^  migratory 
pigeon  of  IVorth  America,  shot  in  Fi&  on  31st  December  last, 
aiKl  showed,  from  the  perfect  state  of  the  plumage,  that  the 
animal  had  not  been  in  a  state  of  confinement,  but  had  pro«t 
bably  been  wafted  across  the  Adantic  by  strong  and  continued 
westerly  gales. — (Edin*  PhiU  Journ«) 

MEDlCO-BOtANlCAL   SOCIETY. 

April  14. — Sir  James  M'Oregor  delivered  an  address  to  the 
members  of  the  Society  on  being  elected  President. 

A  communication  was  read  on  the  different  species  of  Helle- 
bore us^d  in  medicine,  and  on  its  use  in  maniaesu  cajses.    . 

May  12. — A  paper  entitled,  '<  Remai^ks  on  the  Bitter  Prio^ 
mple  dxistiiij^  in  the  Fruit  of  Laurus  Persea,  and  on  its  Use  as 
a  tonic  MecUcine  by  the  Natives  of  Demerara;"  by  J.  Frosty 
lEai4i*  FSA.  FLS.  Director,  was  read. 

Jum  9. — A  collection  of  specimens  of  the  plants  enumerated 
in  'die  PharodacopcBa  list  was  presented  by  W.  Anderson,  Esq*- 
FLS.     '  . 

Mr.  Frost  delivered  a  lecture  on  the  properties  of  Aconitum 
Nap^us  and  Ooniuin  Maculatum,  and  their  narcotic  principles. 

July  14.*— This  being  the  last  meeting  of  the  Society  during 
the  present  session  was  numerously  attended,  and,  aft^r  the 
ordinary  business  had  been  gone  through,  a  paper,  entitled 
"  A  Catalogue  of  Plants  indigenous  to  Switzerland,'*  by  J.  P. 
Yosy,  Esq.  was  read.  Notice  was  given  from  the  chair  that 
dommimications  for  the  gold  and  silver  medals  must  be  sent  in 
befote  the  Idt  of  December;  ... 

The  Society  then  adjourned  to  the  13th  of  October. 

E.  W,  B, 
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SCIENTIFIC  NOTICES. 

Chemistry. 

1.  Crystallization  of  Sulphur.       .      •    • 

The  peculiar  arrangement  of  the  crystals  of  ice  in  a  case  o^ 
hoar  frost,  where  every  crystal  appeared  as  if  it  had  endea- 
voured to  recede  as  far  as  it  could  from  the  neighbouring 
crystals,  has  been  observed  and  described  by  Dr.  M'Culloch, 
at  page  40,  vol.  20.  of  this  Journal.  A  similar  effect  may  b  e 
pointed  out  as  exhibited  in  crystallized  sulphur.  The  man  who 
melts  and  purifies  the  sulphur  at  the  gunpowder  works  at  Wal- 
tham  Abbey  is  very  expert  in  introducing  wires  or  Wooden 
forms  into  the  melted  sulphur,  which,  acting  as  nuclei^  cause  a 
crystallization  of  sulphur  as  the  whole  cools,  and  then,  by 
letting  out  the  liquid  portions,  the  substances  introduced  aire 
found  covered  with  acicular  or  prismatic  crystals,  at  times  an 
inch  or  more  in  length.  In  this  way  he  forms  letters,  names, 
and  the  figures  of  animals,  8ic.  In  all  these  cases  the  arrange'* 
ment  noticed  by  Dr.  M'Culloch  may  be  observed ;  and  wherever 
an  angle  occursthe  convergence  of  the  crystals  is  very  striking 
and  beautiful.^ — (Journal  of  Science.) 

2.  Meconiate  of  Morphia. 

Dr.  Menici  has  obtained  this  substance  as  a  simple  educt' 
from  opium ;  the  following  is  the  process  : 

Pour  distilled  water  on  powder  of  good  opium,  placed  on  a 
paper  filter,  gently  stirring  them.  Wash  the  opium  in  thif 
manner  until  it  come  through  colourless;  then  pass  alcohol 
somewhat  diluted  through  it ;  and,  when  it  runs  colourless,  dry 
the  insoluble  portion  in  the  dark.  In  this  state  digest  it  vnm 
heat  in  alcohol  of  36^  (B)  for  a  few  minutes ;  the  solution  when 
cold  will  deposit  crystals  of  a  light  straw  colour!  From  12 
drachms  of  opium  20  grains  of  this  crystallized  meconiate  of 
morphia  will  be  obtained.  Giornale  di  Fisica, — (Dublin  Phil, 
Journ.) 

3.  On  the  Use  of  Common  Salt  and  Sulphate  of  Soda  in  . 

Glass-making. 

Muriate  of  soda  and  sulphate  of  soda  may  be  employed,  and 
at  times  with  advantage,  in  glass-making.  A  casting  is  reiidily: 
obtained  of  very  fine  glass,  having,  when  about  three  or  four 
lines  in  thickness,  a  very  slight  green  tinge.  Its  composition 
is  as  follows  :  decrepitated  muriate  of  soda,  100  parts ;  slaked 
lime,  100 ;  sand,  140 ;  clippings  of  glass  of  the  same  quality, 
from  50  parts  to  200.    Sulphate  of  soda  likewise  offers  a  great 


eooQbmy  in  ifs  employment.  The  results  are  very  satisfactory. 
The  glasses  made  of  this  salt  were  of  a  very  fine  quality.  The 
following  is  the  composition :  dry  sulphate  of  soda,  100  parts ; 
slaked  lime,  12;  powdered  charcoal^  19;  sand,  226;  broken 
glass,  from  50  to  200.  These  proportions  give  a  rich  coloured 
glass^  which  may  be  employed  witn  advantage  in  ^lass  houses, 
where  a  fine  quality  is  sought  after.  The  following  is  the  second 
way  of  operating  with  sulphate  of  soda ;  the  proportions  may 
be  as  follow:  dry  sulphate  of  soda,  100  parts;  slaked  lime, 
266 ;  sand,  500 ;  broken  glass,  from  50  to  200.  According  to  - 
this  process,  it  is  obviously  easy  to  operate  in  a  regular  manner, 
and  to  avoid  expensive  trials  in  the  manufacture.  Leguay, 
Annates  de  P Industrie  Nationale. — (Edin.  Phil.  Jour.) 

4.  Inspiration  of  Hydrogen. 

Signor  Cardone,  after  having  emptied  his  hmgs  as  much  as 
possible  of  common  air,  inspired  30  cubical  inches  of  hydrogen 
at  two  inspirations.  An  oppressive  difficulty  of  breathing,  and 
a  painful  constriction  at  tne  superior  orifice  of  the  stomach  . 
came  on,  followed  by  abundant  perspiration,  tremor  of  the  body^ 
heat,  nausea,  and  violent  headache*  Vision  was  indistinct,  and 
a  deep  murmur  confused  his  hearing. 

These  symptoms  shortly  disappeared,  except  the  heat,  which  ' 
increased  so  as  to  excite  considerable  apprehension,  but  soon 
gave  way  to  the  use  of  cold  drinks.    He  was  speedily  reco- 
vered.*   Giornale  di  Fisica. — (Dublin  Phil.  Jour.) 

Miscellaneous. 

5.  Intelligence  from  the  Land  Arctic  Expedition,  under  Captain 

Franklin  and  Dr.  Richardson. 

The  following  contains  an  interesting  statement  of  the  pro- 
gress of  the  Land  Arctic  Expedition  under  Captain  Fianklin 
and  Dr.  Richardson,  lip  to  September  last,  which  is  the  latest 
information  from  the  travellers  : — 

^*  We  have  travelled  incessantly  since  we  left  lake  Superior. 
We  overtook  our  boats,  which,  with  their  crews,  left  England  in 
June,  1824,  eight  montiis  before  us,  abouthalf  way  to  this  place,' 
or  four  or  five  days  march  to  the  southward  of  Mathye  Portage. 
We  embarked  in  them  at  Chepewyn  on  the  20th  July,  and 
arrived  in  Mackenzie's* River  on  the  31st.  At  Fort, Normans 
Dr.  Richardson  separated  from  the  rest  of  the  party.  Captaiit 
Franklin  and  Mr.  Kendal  went  down  the  river  to  the  sea  in  one 
boat,  whilst  Dn  Richardson  brought  tbe  others  and  their 
oargoes  up  Bear  Lake  River,  which  falls  into  ,the  Mackenzie  a 
few  miles  helow  Fort  Normans.  Frankliii  made  a  prosperous 
voyage,  and  on  the  16th  of  August,  exactly  six  months  from 
the  day  he  sailed  from  Liverpool,  had  an  extensive  view  from  the 
summit  of  Garry's  Island  of  the  open  sea,  clear  of  ice,  with  many 
Mack  whales^  telugasj  and  seal^,  playing  about#    The  water  at 


)Vhale  I4wd  is>  as  ^Mfaoke^sie  ftates  in  this  ehaitu  fifes)}^;  )wt% 
ft  ftiw  w)e9  froopi  Gigrry'^  Islapd^  %bioh  is  thirty  miles  to  8ea-» 
wardj  and  qui  of  sight  of  the  other,  it  changes  ifo  colour  and 
ifi8t:e*  The  mighty  volupae  of  water  which  rqlls  dpwfi  Ibe 
Tt/L^iikfniief  carries  shoals  of  sapd,  and  a  brackish  stream^ a  long 
>ifay  oi}t.  Captain  Franklin  did  not  join  Dr.  RichardSQA  apa 
l^is  party  before  the  6th  September  l^t,  at  Fort  Fra^kJii^  ia 
Bef^r  Lake,  the  navigation  up  the  river  being  tedious,  from  tb^ 
strepg^  of  the  current.  The  Sharpeyes  or  QuarrelJ^rs  of  I^acr 
k^nzie,  who  inhabit  the  lower  parte  of  the  rirer^  resemble- the 
E^qqimaux  a  good  deal  in  their  manners  and  language,  and 
tiiat  p^rt  of  the  tribe  who  live  nearest  the  sea- were  partially 
understood  by  oi^r  Esquimaux  interpreter.  The  Esquimam:. 
being  at  this  season  inland^  hunting  the  rein-deer,  were  not 
seen^  buf  the  Sharpeyes  have  promised  to  give  them  notice  of 
our  intended  voyage  next  year.  Every  thing  at  present  pro- 
mises success  to  our  future  operations.  The  boats  sent  out 
from  England  answer  admirably,  and  we  are  well  provided  with 
stores  for  the  voyage.  During  Captain  Franklin's  absence 
Pr.  Richardson  surveyed  this  lake,  which  is  about  120  miles 
long,  extending  from  lat.  66°  1(/,  long.  123°  29^  where  Fort 
Franklin  is  built,  to  lat.  67°,  long.  119°,  within  70  miles  of  the 
nearest  bend  of  the  Coppermine  River,  and  about  86  miles  from 
its  mouth.  Garry's  Island  lies  in  lat.  69°  29',  lo^g;.  136°  42', 
about  460  miles  from  the  mouth  of  the  Coppermine,  and  about 
600  from  Icy  Cape,  distances  which  may  easily  be  accom- 
plished, even  during  the  short  period  that  the  Arctic  Sea  is 
navigable  for  boats,  if  no  greater  obstacles  occur  thi^n  were. 
visible  from  the  mouth  of  Mackenzie's  river.  A  canoe  is  to  be 
deposited  at  the  north  eastern  arm  of  this  lake,  by  which  .the 
qastern  party  will  save  200  miles  of  land  journey  on  their  return. 
But  a  very  cursory  view  of  the  rocks  was  taken  in  the  voyage 
down  the  river,  as  was  to  be  expected  from  the  rapidity  with 
Tyhich  the  party  travelled.  The  oldest  rocks  met  with  were  in 
the  portions  of  the  rocky  mountains  which  skirt  the  river,  and 
which  are  composed  of  transition  limestone.  From  that  there 
is  a  very  complete  series  of  formations  down  to  the  new  red 
sand  stone,  exposed  in  various  parts.  The  rocks  of  the  coal 
fprmation  are  particularly  interesting,  from  the  strong  resem- 
blance the  preanic  remains  found  in  the  sandstone,  slate,  imd 
bitun^inouB  shale,  have  to  those  seen  in  England.  They  m^t 
with  several  lepidodendra,  compressed  like  the  EngUsh  on^;. 
a}80  impressions  of  ferns  and  reeds.  They  had  not,  however, 
found  any  beds  of  coal  belonging  to  this  formation,  but  larg^ 
d^po^its  of  a  new  bituminous  wood-coal,  mixed  with  layers  of 
mineral  pitch.  This  is  found  in  various  part^  of  the  river^  and: 
OQ  Garry's  Island  ^t  its  mouth,  sometimes  deposited  eA  tbe 
fi^d  lQ«kS|  but  wr^T,  as  far  as  could  t)«i  MfQ^ltfined^uftd^ 


wif  of  ifatnik.    U  k  gpeneml^  amu^ciiited  witli  »  ?icl|  «Mt1iy 
loam,  aad  seems  to  derive  its  ongin  from  great  depotilbi  Qf 
iittbec^  IcooqpDested  utuler  aUinrial^  or,  to  speak  in  a  m^ef  lan- 
gvan;  dilimti  matters,  and  impresaated  with  the  biti»|kea^ 
•miqtng  in  immpwif  qiiantitiesfrom  we  imrboniferoQs  {tmestone, 
iriiieli  exists  ift.eaormous  masses  in. this  country,  eoiistituting 
nkotka  distiicto  and  ridges  of  mouMains*    The  sbells  and  qq^ 
fattmaa  of  the  limestime  are  yery.  fine  and  perfect*    The  fibrous 
iimctmre,  and^  indeed,  the  uh»pe  of  the  trees,  may  still  bf 
fileatly  traced  m  the  coaL    From  the  twisted  state  of  the'woody 
kqren,  I  sttapect  tibata  greet  portion  of  the  coal  has  been  formed 
mm  roots,  or  firom  trees'  that  have  grown  in  a  eliiviate  equally 
eeveiB  wi^  this;  the  resemblance  bdlng  very  peneet  t9  tb# 
wood  of  th^  qpmee  fir,  which  grows  in  the  snrroimding  CQuntiy/' 


Additional  Jnformatim. 
**  Here  I  am  once  more  boused  for  the  waiter. 

Hebrum  piOspidens,  et  niTe  candidam 
'  Tlttiwem,  ae  pede  barbaco 
iioalaatum  JUiod0|»en»: 

ik^T  six  months  of  constant  travelling  our  winter 
pleasantly  siioato  on  the  bank  of  a  kke  150  miles  long,  deep^ 
sbd  abovmding  in  fish,  its  shores  well  wooded,  considering  the 

•  kif^  latitode,  and  flreqnented  by  moose  deet,  musk  oxen,  and 
tmn  deee.  We  have  abundant  stores  for  next  yearns  voytgev 
but  our  party  is  large,  and  we  depend  on  the  fishery  and  chase 
for  siqpport  .daring  the  winter,  yet  hope  to  fare  well.  In  onr 
exeursioti  of  three  weeks  along  the  lake,  which  I  made  aiace 
my  arrivil,  I  i>tolned  a  boat  load  of  excellent  venison,  and  onr 
aete  have  OKUtasionrily  giten  n»&0  or  60  trout  in  a  day>  weighing 
each  from  201b,  to  dOlb.  besides  200  to  ,300  of  a  smaUer  fisb^ 
csatted  fresh  water  herrings.  Jftstettfastaading  all  these  eo^t 
ferts  t)ie  wiser  part  of  as  live  in  some  fear;  fov  any  sudden 

.  aoseUoration  of  the  climate,  produced  by  the  ^>proach  of  a 
eenciet  to  the  earth,  or  any  other  of  the  commotioDs  amongst 
the  h^Mfenly  orbs,  dreaded  by  astronomers,  might  canse  us  to 
be  swef)t  into  the  lake,  a^,  our  fort  being  built  on  an  ice  berg,  a 
thaw  might  prove  fiital  to  its  stability.  The  ground,  although 
k  prodiices  trees  of  consicterablesize,  is  constantly  frosten;  ute 
mud  with  which  oar  hoijise  is  plastered  was.  du^  out  by  the  aid 
of  fires  last  month,  and  now,  at  the  close  of  the  summer,  the 
excavation  under  omr  hall  floor,  which  we  intended  to  convert 
iato  aceUer,  has  been  worked  onfy  to  tiie  depth  of  three  &et, 
its  walls  of  day  beiaig  Uroaen  as  firxn  end  harder  than  a  rock.  I 
hopcy  hi»wev^,  we  shall  escape  saoh  a  catastrophe,  as  Mooie^i 
m  his  almaaaet,  «ays  nothiAg  about  it }  uDless>.  indeed,  bo 
meaa^^tagureuiia  biai,  whefthe  sajrv,  'About  thki  time^  befi^re 
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or  after^  certaia  northern  powers  wUl  make  some  atb  in  iltm 

waters.'  .  <    .        .        ^ 

<<  I  bare  had  no  fly  fishing  for  want  of  pmperi  taelde.  The 
gigantic  trout  of  this  lake  would  disdain  sock  a  iMaqiiitQk'aa  wi| 
were  wont  to  tisli  with,  and  I  see  no  pleamce  iabbbbjin^  for 
them  with  a  eod-hook  and  cable*  One  of  the  monatera  migbt 
take  a  fancy  to  drag  the  fisherman  to  his  sublacastrme  abodes.* 

**  Captain  Franklin  and  Mr.  Kendal  hax%  been  to.  the  sefi^ 
which  tney  found  in  lat.  ]S9^  29^,  quite  clear  of  ice^  out  the  Ifith 
of  August.  Mackenzie  was  very. near  it  in  hifi^  voyage- down 
the  river  which  bears  his  name^  but  did  not  reach  t^  salt-water 
by  about  thirty  miles.  They  left  letters  for  Captain.  Pany;aiid 
his  officers  from  their  friends  in  England,  buried  at  die  foot  ef:« 
pole,  on  which  they  suspended  a  fla^-  They  retamci^  o&ly.yc»(^ 
terday,  and  the  despatch  by  which  I  send  this/  sets  out  to** 
morrow,  with  intelligence  of  their  proceedings  to  government* 

"'  Mr.,  or  at  all  events,  Mrs;  Ii.,  will  rejoice  to  hear  that  we 
have  a  Highland  piper,  and  a  crew,  hardy  and  hearty,  sons  of 
the  mist,  who  foot  it  every  night,  after  the  labours  of  the  day,  to 
the  sound  of  their  native  music*  We  lack  only  a  little  of  the 
mountain  dew  to  invigorate  the  dance.  For  my  part  I  think 
water  a  more  wholesome  beverc^e;  but  there  is  a  great  d^l  ift 
the  ncime,  and  prejudices  are  difficult  to  be  overcome/' 

To  the  precedmg  very  gratifying  in(;elligence  the  Scofeii 
editor  adds  the  following  remarks  :  ^^  FrankJin  has  thus,  in  ouc 
opinion>  succeeded  in  realizing,  to  a  certain  extent,,  .the  viewe 
of  the  l^rned  and  distinguished  secretary  Barrow-  We  ai^ 
dently  hope  and  trust,  that  the  jionour  of.  effecting  the  nortb* 
west  passage  will  not  be  allowed  to  pass  from  us,  and  that  Cap-< 
tain  Parry  will  be  again  dispatched  to  finish  this  grand  nautical 
enterprise.  The  Congress  ot  the  United. States,  we  ate  informed^ 
at  this  moment  are  considering  a  propositi  laid,  before  them  fov 
the  discovery  of  the  north-^west  passage,  which,  from  the  knowa 
activity  of  that  body,  may  be  agreed  to,  and  thus,  in  all  proba^* 
bility,  we  shall  hear  of  the  American  flag,  travecsine  the  Poiac 
Sea,  and  doubling  Icy  Cape.  The  Americans^  by  this  atchiefe* 
ment, would  secure  to  themselves,andde6ervedly»asplendidBame 
in  the  annals  of  geographical  discovery— 7-a  najtoa  thai  ought  to 
be  ours,  and  wliich  would  add  another  and  endurins  laurel  to 
the  wreath  of  glory  which  surrounds,  the  maritime :  honour,  of 
this  nation.*' — ( Edinburgh  JNew  Philosophical  Jouro^) 

6.  Stereotype  Printing*  ' .' . 

'  A  new  and,  as  it  is  said,  iinproYed  method  ;oC  stereotyping^ 
has^been  announced  in  the  Gazette  de  Munich.  It  is  the  im^ 
vention  of  M.  Senefelder,  to  whom  the  world  is  indebted  foe 
the  art  of  lithography,,  and  is  as  follows:, a  sheet  o£  coBunoni 
pjrinting  papQ^ls  covered  with  a  layer  of  earthy  .nHuOfrXqQefjrj^ 
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aalf  ^  Uoe  in  tbiekaess.  In  about  kalf  aa  hour  it  assmeg-  tba 
consistency  of  pjaste;  and  is  then  put  into  tl«  fipames  over  the 
Ivpe,  composed  in  the  ocdinaiy  way^  but  not  inked ;  in  this  way 
the  ]Mriiifing  is  n^OdeUed^  or  engraTed^  in  the  paste  abore.  These 
shsets  aie  then  dried  on  a  stone  phU;e,  and  the  fiised  »tere<^^ 
metal  poured  over  thenu  The  writing  will  then  be  obtained  m 
relief  on  a  thin  j^ate  of  metal,  the  characters  being  equally  well 
fmiiedwitl^  the'  original  type*  The  proofs  taken  mm  these 
StSBeolype.  plates  do  not  Sner  from  tliose  taken  from  the  fdm 
of  moveaUe  characters.  The  author  of  the  discovery  proposes 
to  vevealhis  process  minutely^  so  soon  as  he  has  obtamed  thirfy 
sabsofibers  at  lOO  florins  each.  The  expence  of  the  apparatus 
leqinred  for  saaking  the  castines  he  estimates  at  100  florinB>  or 
about  11/.  3^.  8d^  and  that  of  the  paper  covered  with  the  eardiy 
naste '  at  six  kreutzers,  or  2.68  pence  per  sfaeet.^ — (Journal  m 
dcience.) 

7-^  On  an  Air^Pump,  wiihouf  Arti^ial  Valves^  By  W«  Ritchieii 

AJJif .  Rector  of  Tain  Academy. 

In  the  common  construction  of  the  air-pump  the  valvest 
are  vciry  liable  to  be  deranged,  the  remuring  of  ivhich  is 
attended  wkh  much  trouble  and  expence.  In  the  following  con-^ 
stmclaon  »o  such  derangement  can  possibly  take  place,  which 
most  of  itself  give  this  air-pump  a  decided  advantage. 

The  machine  consists  of  a  barrel 
shut  at  the  lower  end,  and  having  a 
small  aperture  at  C,  forming  a  me 
eommnnication  with  the  receiver  F; 
the  piston  D  is  solid,  and  stuffed  in 
.the  usual  way.  The  piston  rod 
works  in  a  small  stuffing  box  at  A, 
so  as  to  render  rt  completely  air» 
tight.  There  is  a  small  aperture  at 
£  in  the  top  of  the  barrel,  to  allow 
the  Jiir  to  make  its  escape  when  the 

Eislon  is  raised.  This  air*pump  may 
e  worked  in  the  usual  way,  or  by 
the  method  of  continued  motion. 
In  commencing  the  exhaustion  of 
the  receiver,  the  piston  is  supposed 
to  be  below  the  small  aperture  at  C« 
The  piston  is  then  raised,  and  the  air  which  occupied  the  barrel 
ia  forced  out  through  the  aperture  at  E.  The  point  of  one  of 
the  fing:ers  is  applied  to  the  perforation,  in  the  same  manner  as 
ia  playing  the  Oeriaan  flute.  The  air  easily  passes  by  tbe^ 
finger,  whicbi  when  the  piston  begins  to  desc^id,  sbots  tlHr 
opMidg^  atticomplcttdyimfeiUa  the  entrance  of  the  external 


•IT  in  tlie  r«c«iYer  rushefl  ini»  thu  .barreij^  and  it  agmixpellM 
]|^tbe aacMndiiig piston.  .   > 

'  SiMQ  tbQ  fdr  ia  the  receivtr  has  no  vkivit  to  open  h^  its 
$]mt%c\tyf  it  is  obvious  that  there  ia  no  limit  to  the  digiee  of 
M^uatVHi^aainthecoinmoaoonfttruction.  (Ed.NewPkiL  Josr.) 

8.  Hardening  of  Ste^l  Dies* 

Mr.  Adam  Eekfeldt  ia  stated  to  be  the  firat  who  eauito;^  tho 
following ancceaafiil mode  of  hardening  ateri diea.  G^'cenaaA 
a  waaely  holding  200  gallons  of  water,  to  be  placed  in  the  nppet 
part  of  ue  building,  at  the  height  of  forty  feet  above  &e  toooa 
m  whioh  the  dies  were  to  be  hardened ;  from  thia  vefaael  Am 
wtatar  waa  oondncted  down  through  n  pipe  of  one  inch  end  « 

SirtMT  ia  diameter,  with  a  cook  at  the  bottom,  and  notadea  of 
ereat  aiaes,  to  regulate  the  diameter  of  the  jel  of  wolert 
Under  one  of  these  was  placed  the  heated  dies,  the  wa^er  being 
directed  on  to  the  centre  of  the  upper  surface.  The  first  expe-^ 
riMeBt  wa»  tried  in  the  year  1795,  and  the  same  mode  liaa  been 
ever  since  pursued  (at  the  Mint)  without  a  single  instance  of 
ftttliie. 

By  this  process  the  die  is  hardened  in  such  a  way  as  best  to 
aaatain  the  pressure  to  which  it  is  to  be  sulyected ;  and  tha 
middle  of  the  face,  whioh,  by  the  former  pi ocese,  waa  a»l  to 
remain  soft,  now  becomes  the  hardest  part.  The  hardened  part 
of  tl)$di$^  so  managed,  were  it  to  be  separated,  would  be  found 
to  be  in  the  se^ent  of  a  sphere,  resting  ixi  the  h>ww  softer  pari 
as  in  a  dish,  the  hardness,  of  course,  sradueHy  daoreaeing  aa 
yon  descend  toward  the  foot.  Diea  wis  hardened  preeorvo 
thfir  forms  till  fairly  worn  out. — (Franklin's  JoumaL) 

« 

9.  Cutaneom  Absorption* 

The  following  experiments  on  this  subject  have  been  made  hy 
M^  CoBard : — 1 .  Having,  immersed  his  hands  as  fer  aa  the  wrists 
in  hot  water  for  two  hours  and  a  half,  he  found  that  the  veina 
of^the  hand  and  fore  arm  were  swelled,  and  also  the  lymphatic 
^ajnglions  in  the  axilla.  2.  Having  kept  his  hands  for  an  homr 
m  a  vessel  filled  with  water,  of  which  he  had  ascertained  the 
capacitv  and  surfacej  he  found,  on  withdrawing  them,  that  tiw 
vessel  had  lost  more  water  than  another  placed  aa  exactly  as 
aocsible  in  the  same  circumstances.  3^  A  funnel  being  closed 
oelowand  filled  with  water,  the  lumd  was  applied  to  tM  appet 
nart;^  the  portion  of  skin  within  the  funnel  was  graduaHy  4rawn 
inwardsv  as  if  by  the  formation  of  a  smdl  vecuunu  4.  The  ex* 
perioient  was  repeated  with  a  funnel,  the  neck  of  whieh^was 
giadaatedy  and  in  which  waa  a  bubble  of  ab,  to  iadieale  by  ito 

rsilion  any  absorption ;  the  results  coincided  with  the  last; 
A.gbiaa  sypboa  iiad  ila  shoslest  .kg  ^enlaiged^ioto  a  Jbuifi^ 


> 

mmtwy  vfeM  pbioed  in  tiie  bend,  and  tiie  flmnel  eactamitjr  bong 
iUod  !ivitb  iTfttsr^  ^yas  coTered  by  th|^  band  for  tm  bourp ;  tbe 
veittury  j^dually  approached  the  hand,  prQtuig^  with  tfie  otbit 
taperinenls,  at  M .  Coilard  thinks^  the  abacn^ea  <]f  water  by 
the  skin.    Archives  Gen.  Fev. — (Journal  of  Science.) 

10,  Animal  MaguetUm  in  France. 
A  •  eomnuasion  of  the  Academy  Royale  de  Medicine  bee  «o< 
taally  vep«rted  relative  to  aniinal  magnetiam,  1.  That  the  juc^e^- 
nmit  men  in  1784,  by  the  membeia  of  the  Ai^adeeayof  SoienM^ 
and  otthe  Royal  Society  of  Medicine,  charged  with  tile  exillllil 
nation;  since,  in. matters  of  science,  a  fir^t  judgepdent  has  been 
too  often  found  defective,  and  because  the  researches  made  by 
them  biid  uot<  been  m»de  with  all  the  oare  that  the  hiJbit  oi  ex* 
pedmenting  has  einee  introduced.  3.  That  the  magnetism  q» 
whieii  judgement  was  nrononneed  in  1784  differs  entirdy  in 
Aeoiy,  practice,  and  pneBUomena,  from  that  new  to  be  eonsi** 
dered.  3.  That  magnetism,  having  not  fallen  into  the  hands  of 
haraed  men  aind  physicians,  and  being  a  special  subject  of  atudgf 
in  moat  of  the  colleges  of  medicine  in  other  countries  of  Europe^ 
it  is  for  the  honour  of  French  physicians  not  to  be  behind  ithoM 
of  .other  nations.  In  fact,  that  considering  magnetism  as  % 
secret  remedy,  it  is  not  oidy  an  amusement  but  a.  duty  of  the 
Academy  to  take  notice  of  it. — (Journal  of  Science.) 

11.  Fofffil  Megal(muru$  dud  DidelpUs. 

**  The  bones  of  the  Megalosaurus  occur  at  Stonesfield,  in  strata 
of  an  oolitic  limestone  slate,  which  is  wrought  for  roofiaghouses ;, 
and  in  the  same  quarries,  which  abouna  in  organic  remains, 
tiiere  have  been  found  several  portions  of  a  jaw,  which  an« 
doubtedly  belong  to  a  small  insectivorous  animal^  of  the  order 
camivora,  which  has  been  by  some  referred  to  the  genus  Di- 
delphis.  There  occur  in  the  same  strata  bones  of  birds  and 
reptiles,  teeth  of  fishes,  elytra  of  insects,  and  vestiges  of  marine 
and  terrestrial  plants,  rfotwithstanding  this  association  of 
fossils^  hitherto  regarded -as  foreign  to  the  deposits  beneath  the 
chalk  formation,  English  geologists  have  been  led  to  think  that 
the  Stonesfield  slate  forms  part  of  the  tniddle  oolite  system ;  and 
it  is  very  remarkable,  that  at  Cuckfield,  in  Sussex  (the  only 
place  in  which  there  has  hitherto  been  discovered  a  great 
number  of  fossils,  similar  to  those  of  Stonesfield),  the  strata 
which  contain  them  form  parts  of  the  formation  of  the  iron  sand, 
inferior  to  the  chalk,  which  is  much  newer  than  the  middle 
oolite  deposits.  The  following,  according  to  Mr.  Buckland>  ia 
a  list  of  the  fossils,  which  are  found  eoually  in  the  limestone 
slate  of  Stonesfield  and  the  iron  sand  of  Tilgate  Forest ;  bonea 
of  birds ;  of  the  megalbsauros ;  of  the  pk^iosaurWi  P^^etn 
teetb^  and  bones  of  a  crocodile ;  humerus  and  ribs  of  cetacea. 


t^  New  Siieniific  Books.  C^i^O^ 

Scales  of  tortoises ;  the  same  variety  of  shaikhs  teeth  XG/(MfiN> 
petta)^  spiDes  of  balisttt ;  palates^  teeth,  and  scalesy 'of  Tarioii& 
fishes;  fossil  wood;  impressions  of  ferns  and  reeds;  some 
fragments  converted  into  charcoal,  and  some  rolled  pebbles  of 
quartz." 

Dr.  Buckland  consider^  these  two  deppsits  to  have  been 
formed  under  -similar  ipircumstances,  at  different  and  remote 
periods ;  M.  C.  Prevost  rerards  them  ''  as  havins  been  formed 
at  a  period  much  newer  than  that  of  the  oolitic  formations;  in 
ilhort,  that  they  are  tertiary  and  not  secondary  deposits.''-^£din. 
Phil.  Joum.) 

12.  Heart  of  the  Frog  used  for  Poison. 

The  Javanese,  it  is  said,  employ  the  heart  of  the  frog^ 
named  kadok  kesse  for  preparing  a  poison.  The  blood  of  the 
reptiles  is  also  considered  as  tenomous,  and  is  used  for  poisoning 
daggers  or  knives.  It  is  known  that  the  blood  of  a  frog  is  em-' 
ployed  by  the  Americans  for  producing  variegated  feathers  in 
parrots :  some  of  the  feathers  are  plucked  out,  and  the  place 
where  they  grew  imbued  with  the  blood  of  the  reptile^  after 
which  there  are  produced  very  beautiful  feathers  of  various 
colours. — (Edin.  New  Phil.  Journ.) 

13.  Taming  Rattle-Snakes. 

Mr.  Neale,  it  is  said,  has  succeeded  in  America  in  taming 
rattle-snakes,  by  means  of  music,  so  as  to  prevent  them  doing 
any  barm.  This  author  asserts,  that  they  reaUy  possess  the 
power  of  enchanting  animals^  or  of  rendering  them  motionless 
through  terror ;  for  he  says  he  has  seen  examples  even  in  his 
ji^arden.  The  effluviee  of  these  reptiles  has  nothing  nauseous  in 
H.^Edin.  New  Phil.  Journ.)  '  ' 


Article  XIII.  . 
NEW  SCIENTIFIC  BOOKS. 


PREPARING   FOR  PUBLICATION. 

General  Directions  for  Collecting  and  Preserving  Exotic  losects 
and  Crustacea,  with  illustrative  PJates ;  by  George  Saoiouelle,  ALS. 
Author  of  the  Entoroologist*s  Useful  Compendium. 

Institutions  of  Physiology ;  by  J.  F.  Blumenbach,  MD.  Professor 
of  Medicine  in  the  University  of  Gottingen.  Translated  from  the 
last  Latin  Edition,  with  copious  Notes,  bv  John  Elliptson,  MD. 

A  Concise  Historical  View  of  Galvanism,  with  Observations  on  its 
Chemical  Properties  and  Medical  Efficacy  in  Chronic  Diseases ;  by 
M*  Ia  Beaume^  Electrician,  FLS.  &c* 
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New  Points:  ' 


ut 


Tlie  Banquet;  or  the  History  of  America;  by  Fadier  Michael 
Cbamich.  TraQshited  from  ^le  original  Ainerican>  by  Johannes  AvdaH, 
and  dedicated  to  the  Asiatic  Society. 

Lizars'  Anatomical  Plates,  Part  X^  containing  thn  OrganaoC  Sim^e 
and  .Viscera.     Demy  folio,  I0s.*6d, ;  plain,  i^  I««  colpuNd. 
Shute's  Medical  Science,  vol.  2.     18^. 
Life  and  Character  of  Dr.  Bateman.   7s,  6d.  '         '^ 


Article  XIV,  •  . 

NEW  PATENTS. 

T.  J.  Knowlys,  Trinity  College^  Oxford,  for  A  new  manufactiire  of 
ornamental  metai.-^une  13. 

T.  Halahan,  York  Street,  Dublin,  Lieutenant  in  ^the  Royid  Navy» 
for  machinery  or  apparatus  for  working  ordnance. — June  ^sC 

L.  Aubrey,  Two  Waters^  Herts,  engineer,  for  an  improvement  or 
improvements  in  the  web  or  wire  for  making  papen — ^July  4. 

J.  Poole,  Sheffield,  shop-keeper,  for  improvements  m  the  steanv 
engine  boilers,  or  steam  generators,  applicable  also  to  the  evaporation 
of  other  fluids.— JiJy  4* 

D.  Freeman,  Wakefield,  sadler,  for  improvements  in  measuring  for 
and  making  collars  tor  horses  and  other  cattle«^— July  4* 

P.  Groves,  Liverpool-street,  for  improvements  in  manufacturing  or 
making  white  lead.-— July  4. 

R.  Womam^  Wigmore-street,  Cavendish-square,  pianoforte  maker» 
for  improvements  on  pianofortes. — July  4.  . 

P.  Groves,  Liverpool-street,  for  improvements  in  making  paint  or 
pigment  for  preparing  and  combining  a  substance  or  material  with  oil,, 
turpentine,  and  other  ingredients. — July  10. 

B.  Lpwe,  Birmingham,  gilt  toy  manufacturer,  for  improvements  in 
useful  and  ornamental  dressing  pins^ — July  14. 
.  J.  Guy  and  J.  Harrison,  Workington^  Cumberland,  straw'-hat  nmau* 
facturer,  for  an  improved  method  of  preparing  straw  and-grdss  to  be 
iiaed  in  the  manufacture  of  hats  and  bonnets.' — July  I4« 

J.  P.  do:  la  Fous,  George-street,  Hanover-square,  dentist,  and 
W.  Littlewart,  Saint  Mary  Axe,  mathematical  instrument  maker,  for 
an  improvement  in  securing  or  mooring  ihips  and  other  floating  bodies, 
and  apparatus  for  performmg  the  same.--^July  14. 

£.  Bayli£k,  Kendgll,  Westmoreland,  worsted-spinner,  for  improve* 
ments  in  the  machinery  used  for  the  operations  of  drawmg,  roving, 
and  spinning  of  sheep  and  lambs*  wool.— Jul}^  14.  •  ' 

J.  L.  Higgins,  Oxtord-street,  for  improvements  iii  the  construction 
of  cat  blocks  and  fish  books,  and  in  the  application  thereof.— July  14.^ 


Itf 


Mr,  Gidiy'tihMiroh^ealJoumal.  {Mil 
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Article  XV# 


Extracts  from  the  MeteorekgicalJourmtlkept  at  the  Apartments  of 
tkg  F^al  Gioidgieal  SiKtety  of  CormMl,  Fehst^^  By  Mr. 
E.  C.  G^iddy,  Curator. 
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Barometer. 


Max. 


30-12 
3012 
30-10 
3005 
20*86 
2#-»5 
30*02 
HOKHI 
30*12 
30-10 
30-10 
3000 
20'80 
89*16 
29-70 
29-56 
29-66 
29-72 
89*8^ 
29-78 
29-52 
29-70 
29-82 
89*86 
89-98 
89-96 
89-98 
30-00 
29-70 

8Me 


Min. 


30-10^ 
30-12 
30-08 
29-96 
29-84 
8^-90 
30-00 
30^4 

ao*io 

30-10 

30*02 

89-90 

29-78 

29-70 

29-62 

29*54 

29-60 

29*71 

89-80 

29-76 

29-50 

29-68 

29*80 

89*84 

29-9ai 

29-94 

29*96 

89-90 

29*65 

8»80 


30-18 


Mean. 


30-110 
30-120 
30-090 
30-005^ 
29-850 
89*925 
30*010 
30*050 
30*110 
30*100 
30*060 
29*950 

89*790 
29-730 
29-660 
29-550 
29-630 
2^715 
29-810 
29-770 
29*510 
29-690 
29*810 
89*850 
99*910 
89-950 
29-970 
29*950 
29-675 
89*800 


Regist.  Therm. 
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A  Chemical  Essay  on  the  Art  of  Baking  Bread, 
By  Hugh  Colquhoun,  MD. 

.  (To  the  Editors  of  thie  Annals  of  Philosophy.) 

GENTLEMEN, 

Few  chemical  processes  concern  the  health  and  comfort  of 
every  individual  in  the  country  more  directly  and  immediately 
^^  the  art  of  baking  breads  and  yet  there  are,  perhaps,  not  \ 
niauy  the  rationale  of  which  is  less  generally  familiar.    There 
is  little  of  attraction  about  the  operations  of  a  bake-house,  and 
it  is  far  from  pleasant,  to  any  ordinary  observer,  to  follow  the 
Soar,  through  its  various  progressive  changes,  to  the  oven,  and' 
then  to  superintend  it  in  the  last  stage  of  its  formation  into 
bread.    But  the  remark  is  a  true  and  a  trite  one,  that  the  most 
chowy  and  striking  phaenomena  are  not  always  the  most  truly 
interesting  or  instructive  when  examined ;  and  in  the  most  com- 
mon of  all  the  mechanical  arts,  it  will  be  occasionally  foui^d, 
that  there  still  remains  room  for  amendments,  even  obvious  to 
the  theorist  who  enters  unprejudiced  upon  the  study  of  the 
system,  though  they  may  have  long  escivped  the  notice  of  the 
mechanic,  bred  up  to  follow  a  monotonous  routine,  which  he  is 
either  too  indolent,  or  too  ignorant,  or  too  timid,  or  too  much 
the  slave  of  habit,  to  think  of  disturbing.     The  following  Essay 
is  submitted,  therefore,  to  the  public,  ia  the  hope,  that  while  it 
may  prove  not  unworthy  of  the  chemist's  attention,  it  may  also 
be  the  means  of  conveying  some  useful  practical  hints  to  the 
mechanic.    At  the  same  time,  it  is  necessary  to  premise,  that 
in  regard  to  some  of  the  manipulatory  improvements  which  are  ; 
proposed  in  the  following  pages,  the  only  remarkable  thing  is 
that  they  should  have  remained  till  now  almost  entirely,  if  not 
indeed  altogether,  unknown  to  the  baker's  practice.    It  has  not 
required  much  science  to  suggest  perhaps  the  principal  amone 
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thenii  and  yet  the  advantages  which  their  tt$e  promiAes  «^i6^  t^ 
be  far  from  inconsiderable.  [ji:. 

In  preparing  this  Essfiyx  it  has  been  necessary  not  only-.tO 
consult  tne  views  and  experiments  of  former  writersi^hiHf  k^ 
order  to  elucidate  some  of  the  prpcesses  Connected  wich  tboraft^ 
to  perform  various  experiments  entirely  new^  and  also  in  tnaHy 
instances  to  verify  cari^fuUy  the  resuUs  #tajt^d  to-  havebqeid 
obtained  by  others.  Wherever  an  experinaeDt  is  quoted  upo4i 
authority  merely,  a  reference  is  given,  and  where  this  is  not 
done,  the  author  holds  himself  responsible  for  the -accuracy  of 
his  details.  ., 

Baked  bread,  simply  considered^  may  be  described  as  beia^ 
a  substance  formed  by  mixing  a  portion  of  the  seeds  of  any  <H 
the  cereal  grasses  with  a. little  water,  and  then  cookins  -Ih^ 
whole^  by  means  of  fire,  into  a  solid  consistent  state.  In  tht 
earliest  stage  of  the  art,  the  process  probably  consisted  of  bufe^ 
very  few  steps.  And  indeed  the  first  cook  who  discovered  tfa#t 
by  previously  moistening  and  then  baking  grain,  a  compact  cak^ 
of  tood  copld  be  formed,  fitted  to  contain  within  a  small  bulk  It 
large  supply  of  nutrition,  to  keep  entire,  for  an  indefinite  J^ng^ 
of  time  in  proper  situations,  and  to  yield  when  maQticatea  « 
most  agreeable  relish  to  the  palate,  may  perhaps  be  regardedina 
having  made  a  step  in  the  art  of  baking  mread^  of  more  diffiaillty 
in  itself,  and  of  greater  importance  to  the  species,  than  ,liay 
thing  that  subsequent  improvement  has  supplied.  For  in  aR^k^ 
intricacies  and  refinements  of  our  modern  cookery  of  breads 
there  can  surely  be  found  nothing  to  compare  with  that  which 
first  taught  man  to  use  a  great  proportion  of  his  food  in  a  maii*> 
ner  peculiar  to  himself,  and  raised  him  above  the  practiceiof 
devouring  it  as  raw  grain  in  Common  with  the  lower  aokaiybf 
What  may  be  conjectured  to  have  been  the  second  leadiagri»t9{^ 
of  advancement  in  the  art,  that  of  reducing  the  grain  to  poW  jcrfi 
before  applying  to  it  the  moisture  which  should  form  tqVs^Kii 
*  qa^e  after  tiie  application  of  heat,  seems  perhaps  of  morenfiKtuMil 
and  easy  suggestion  than  {he  other;  and  accordingly  we^ find. lit 
this  day  ft^w  nations  refined  enough  to  practise  baking  at  all>  wW 
are  yet  so  rude  as  not  to  make  their  cakes  of  bread  oiit  oC 
ground  grain. 

,  But  tiere  still  remained  another  distinet  department  of  raani- 
pulation,  to  be  introduced  into  the  art  of  btJiingi  bi^i^  :i| 
contained  all  the  rudiments  of  what  ha^  now  be^  ^rf^^ljll 
perfected  into  the  modem  syst<em.  And  diisl^tti^^iHai^QyfeBisM 
certainty  seen^  to  savour  more  of ln^i|0ipi|Q^ HB^I^iv^iHglk^liit 
its  introduction  and  regular  use,  aiihe«aB»etn8ie^lihat4t,^^fiMr 
old  a. date  to  have  left  even  any  traditio0:of  its  origiA<e» kHMrr 
tion.  It  consists  in  mixing  with  the  constitution  or  tote^br^ei^  m 
light  gaseous  body ;  and,  in  actual  practiN^e,  this^  ia«faxi6#t^uitiM 
rifl^Iy  of  the  name  kind  with  thai  which  iplvea^  tti0^|(lacft:;|«r^ 


«hii^l«r>^tid'  tfaf6  sparkle  to^  ^hiimp^fgne.  Tfais  gas,  wh^tt 
duly  infttsed  into  the  dough,  gites  us,  letfter  bakittg  and  eooKhg', 
instead  df  a  heavy  and  hatd,  or  tou^h  dtilt  nutriment,  «t  Nght, 

I^otMij  elA^tic,  aiaphtoolii»  fo6d,  ti^faieh'  id  !at  onbe  more  ^gi'ee- 
Me^tib  1^^  "puleft^/  find,  ai»  of  easier  digestion,  more  coiiduEcive  tb 
^4^  li^altli.  Oommon  sea  biscuit  is  no  bad  spetin^n  bf  thi 
(dtifider  of  thes6  kinds  of  bretid,  while  a  good  modem  plain  wheat 
l^f  lE^  ^  'fMl  e^mple  <>f  the  latter.  And  if  one  will  just  imagine 
l^^mtBE^  6f  the  dough  of  sea  biscuit  baked  into  the  bulk  and 
feh^qpe  of  ft  common  wfaeCLt  loaf,  the  comparative  qualities  of  th^ 
two  varieties  of  bread  will  appear  evident.    The  one  Would 

rff^  %  bard,  compact,  heavy  oody,  which  it  would  be  difficult 
cut  down  or  to  chew,  while  the  other  would  be  light,  htmt* 
liknilparent,  andfuUoflittle  veside^ofmr  so  as  to  resembled 
l^ttge  in  lightness  and  elastidty.  In  addition  td  thi^,  it  is  lidt 
Mmiiteria}  to  observe  thkt  th^se  vesicles  in  vrell  made  bread  ard 
itglilarly  arranged  in  a  sort  6f  stratification  of  layers  one  abovi^ 
Mother,'  all  of  them  perpendicular  to  the  crast  of  th^  bread! 
fMi'  kmd  of  interiial  structure  constitutes  What  is  termed  by  the 
Mt^rs  piM  br^ad ;  aiid*  this  appearance  they  are  in  tbe  nabfi 
dfifegftrdifig  as  otoe  of  the  surest  t^sts  of  the  success  of  ^eif 
bttt&b. 

Y^iThese-  disdnctions  are  marked  and  decisive.  They  place  in  a 
{(tirfficiently  striking  light  the  great  advantages  d^i ved  to  man* 
^ikiit&tik  the  introduction  of  that  part  of  the  process  of  baking 
Jilifliidh  cdnsiiit^  in  mingling  with  the  bread  they  eat  a  considerable 
¥olQmd  ot  what  must  be  regarded  as  a  foreign  and  inUutritious 
tody.'  Atld  it  may  be  proper  to  mention  as  a  circumstance 
Whk^  thfdws  some  light  on  the  increased  facility  of  digestioti 
•poBnessed  by  well-piled  bread,  that  if  a  portion  blit,  after  hav* 
n^{  b^en  duly  bake^  and  thoroughly  cooled,  be  pressed  betweeb 
^S&'fifigerd,  it  will  crumble  rieadily  into  powder ;  aiid  if  a  piece 
Of^8d(^  it  l(!Faf  be  placed' in  hot  water,  it  immediately  souens, 
i^^lfe  Olit  C0iisiderd;bly,  disintegrates,  and  admits  of  being  easily 
diffb^d  throughout  the  liquid.  But  if  a  bit  of  unpiled  bread  be 
tiidllaHy  squeezed  between  the  fingers,  it  remains  a  solid  cohe« 
ilv^  ma6d,  -and  wheti  put  into  hot  water,  never  softens  further 
than  to  become  a  permanently-tough  mass  of  dough. 
''TheVatioud  modes  which  have  been  resorted  to  for  the  pur- 
fbM  ofintrddtiting  the  gaseous  principle  into  bread,  form  almost ' 
i^  ^It^'dfe  'ma€t6f  of  interesting  research  which  is  connected 
Iritlr'lile'fiefi4#fi&  art  of  baking.  The  rest,  as  has  beenalread;^ 
Jli^WHid  \»,  tedolvcHi  iHdf  into  a  pretty  simple  and  by  no  meand 
^M^^dlidiyibph^cess  of  cookery,  being  merely  the  commixture^ 
itfWil  Mt^^^ns,  of  ffour,  and  salt,  and  water,  with  the  occa^ 
iiobat^sdmiondf  ^nfectionary,  after  which  the  compound  i» 
bAiriv^l^^^^dtoF'  oven.'  The  only  carious  ehemical  investigation 
Miui€Mll6d>^%4tll  ^e  fiirt>  is,  thepe^re>  the  examination  <of&&inM^ 
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aD.d  operation  of  the  gaseous  principle  thug  artificially  iQtro4uO£d 
iDto  bread  for  the  purpose  of  rendering  it  light  and  elastic,  and 
this  shall  form  the  subject  of  the  present  Essay. 

In  conducting  this  inquiry^  we  shall  commencei  for  the  sak^ 
of  perspicuity,  by  stating  shortly  the  mechanical  history  cf  the 
i:nQst  ordinary  process  of  baking.  We  shall  next  consider  in  s^ 
chemical  point  of  view  the  use  and  object  of  each  part  of  the 
process,  in  so  far  as  it  contributes  tpwards  the  duly  gasifying* 
of  bread,  so  as  to  render  it  that  light  and  spongy  food  which 
makes  it  at  once  both  pleasant  and  wholesome.  And  in  dis- 
cussing this  matter,  we  shall  divide  the  Essay  into  two  parts* 
The  first  of  these  we  shall  devote  exclusively  to  the  proce^^s  of 
panary  fermentation,  by  far  the  most  interesting  and  extensively 
useful  of  all  the  methods  employed  by  the  baker  in  order  to 
impregnate  his  dough  with  the  elastic  nuid.  In  the  second^  w^ 
shall  consider  more  cursorily  a  few  of  the  principal  among  th^ 
Qther  chemical  processes  resorted  to  by  the  baker,  with  a  vi^w 
to  gasify  his  bread.  Among  these,  we  shall  find  that  there,  is 
one,  used  in  the  manufacture  of  gingerbread,  sufficiently  import^ 
ant  in  itself,  and  sufficiently  curious  and  anomalous  with  respect^ 
to  its  rationale,  to  require  a  much  more  careful  and  minute 
examination  than  any  of  the  others;  and  with  this  we  shall 
conclude  the  Essay.  , 

Mechanical  Details  of  the  most  common  Process  in  the  Art  of 

Baking  Bread. 

The  spontaneous  decomposition  of  a  piece  of  wheat  dougH, 
always  generates  within  the  mass  a  quantity  of  carbonic  acid, 
gas ;  and  it  is  the  formation  of  this  gas  which  is  the  bak^rV 
object  in  exciting  fermentation.  The  modes  employed  by  him; 
may  therefore  be  considered  comparatively  good,  in  proportioq^ 
as  they  more  perfectly  and  rapidly  produce  the  internal  gas. 
Perhaps  the  most  simple  process  for  effecting  this,  is  to  place  a 
|Jortian  of  common  dough  apart,  in  a  warm  situation,  where,  if 
allowed  to  remain  a  sufficient  length  of  time,  it  will  pass  sponta- 
neously into  a  state  of  decomposition,  which  will  generate  car- 
bonic acH  gas  within  it,  and  give  the  bread  that  is  baked  from 
it  both  lightness  and  vesicularity.  This  system,  however,  is 
attended  not  only  with  considerable  delay,  but  with  the  further 
disadvantage,  that  such  dough  is  never  entirely  free  frora 
acescence  or  putrescence,  either  of  which  is  always  injurious  to, 
the  flavour  of  the  bread,  and  may  even,  if  existing  m  excess^ 
prove  detrimental  to  its  wholesomenesc.  But  the  process  of 
decomposition  will  be  founJ  to  be  greatly  accelerated  in  any 
recent  mass  of  fresh  dough,  by  the  addition  of  a  small  portion  of 
old  dough  already  in  a  state  of  strong  fermentation.     W  hen  this 

^-  *  For  shortness*  sake  the  term  gasifying  is  used  to  express  the  coipmon  infil^ion  <)f  i^ 
""gfitSeDus  or  elastic  fluid  into  the  system  of  dough.  ;  ^   .;^ 
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ifetnlone,  the  mass  is  said  to  be  leatened,  the  dough  thus  added 
while  under  fermentation  being  denominated  leaven.  The  prac- 
tice of  leavening  bread  is  familiar  to  every  one,  as  having  been 
known  at  the  earliest  periods'  of  which  we  have  any  authentic 
records.  And,  in  point  of  fact,  the  same  system,  although 
another  process  is  superadded  to  it,  forms  a  leading  part  of  tne 
art  of  baking  in  the  most  civilized  countries  at  the  present  day  ; 
for  it  is  the  almost  invariable  pitictice  of  the  baker  to  induce 
fermentation,  not  in  the  whole  dough  at  once,  but  in  a  portion 
only,  with  which  the  rest  is  afterwards  leavened  ;  and  thus  it  is 
found,  that  the  tendency  to  decomposition  may  be  more  rapidly 
communicated  to  the  entire  bulk  of  that  dough,  which  he  intends 
to  convert  into  bread. 

It  is  no  longer,  however,  by  the  addition  of  a  little  leaven  that 
Ae  modem  baker  produces  the  commencement  of  his  process  of 
decomposition  ;  for  there  is  a  particular  substance  which  he  has 
discovered  to  possess  the  property  of  exciting  fermentation  in 
dough  with  a  still  greater  degree  of  rapidity.  This  is  yeast,  or 
the  frothy  scum  which  is  thrown  up  to  the  surface  of  a  brewer's 
vat,  soon  after  the  saccharine  infusion  has  passed  int6  a  state  of 
active  fermentation.  Of  this  yeast,  which  is  a  very  complex 
and  impure  substance,  chemists  are  not  perfectly  assured  which 
constituent  it  is  that  spreads  decomposition  among  the  dough ; 
althoiigh  there  now  seems  to  be  little  doubt  that  this  is  effected 
by  its  glutinous  ingredient,  which  has  itself  already  begun  to 
pass  into  a  state  of  decomposition. 

•  When  the  baker  proceeds  to  the  preparation  of  dough  by 
means  of  the  yeast-fermentation,  he  at  first  takes,  generally  a 

Eortion  only,  but  sometimes  the  whole  of  the  water,  which  it  is 
is  intention  to  employ  in  making  the  required  quantity  of 
dbu^h.  In  this  water,  which  varies  in  temperature,  according 
to  circumstances,  from  70°  to  100°,  there  is  dissolved  a  certain 
portion  of  salt,  the  quantity  of  which,  however,  is  always  less 
than  that  which  will  finally  be  required,  in  order  to  communicate 
the  necessary  flavour  to  the  bread  :  yeast  is  now  mixed  with  the 
water,  and  then  a  portion  of  flour  is  added,  which  is  always  less 
than  the  quantity  to  be  ultimately  employed  in  forming  the 
finifthed  dough.  The  mixture  is  next  covered  up,  and  set  apart 
in  a  warm  situation ;  within  an  hour  after  which,  signs  of  com- 
mencing decomposition  make  their  appearance,*  The  sponge 
begins  to. swell  out  and  to  heave  up,  evidently  in  consequence 
0f  the  generation  of  some  internal  elastic  fluid,  which  in  this 
itiistaace^  id  always  carbonic  acid  gas.     If  the  sponge  be  of  a 

*  The  sabftance  thus  placed  apart  is  termed,  in  the  language  of  the  bake.house,  the 

t^ongt;  its  formation  and  abandonment  to  spontaneous  decomposition  is  termed  setting 

'  the  sgopee :  uid  according  to  the  relation  which  the  amount  of  water  in  the  sponge  bears 

UiCoAwikAt  quantity  to  be  used  in  the  dough,  it  is  called  quarter y  haJff,  or  utkoU 
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to  its  «aiface^  wbere  they  break  and.  diaaipate  in'  Iiapi4  9^9^0^(«r 
aion^  But  wfa^re  the  sponge  possesaea  th^  ocrlMiAt^Bci^  pf  .tlMi 
^ugh,  it  coQ&aas  thk  gaveoua  sabstaAee  wtlW  }t,  ^ilkr^ 
dilates  equably  and  pvogreasiv^ly  ta  oeai'ly  doubly  its  Cijg^^ 
irolame^  wbeziy  no  loogeff  csapaUe  of  eootainiog  tlM^pjecyUiiii^aJiS,. 
it  bnmts  and  subsides.  This  process  oC  rising  and  felliiftg  ^k^ii^ 
nately  might  be  actively  earned  on  and  freit^^ntly^  r^^tait 
durifLg  twenty-four  bours^  but  expefience  baa  limgbtf  tb^  hA^ 
to  guavd  against  allowing  full  sccipe  to  the.enf^ig^  of  ibe.:£^ 
luentative  principle.  He  generally  interferes^  aftav  tbd  ^VB^:t^ 
at  furtbesi;  after  the  second  or  tbird  dropping  of  tbe  spoQg^,rf^od 
were  he  to  omit  this,  the  bread  formed  from  bis  dimgb  woal4 
iovariahly  prove  sour  to  the  taste  imd  to  tbe  smell. 

He  therefore,  at  thia  period,  adds  to  the  sponge  tbe  r^«i«ifiiiig 
proportions  of  flour  and  water,  and  salt,  which  may  he  ^e^^sw^ 
to  fona  the  dough  of  the  required  consistence-  and  si9e;>  ailjl 
next  incorporates  all  these  materials  with  the.  spoi^e  by  a  lo^g 
and  laborious  comnse  c^  kneading.  When  this  process  l\$0.  becpi 
eoiitinaed  on<9l  the  fermenting  and  the  newly^Mlded  &^t 
have  been  intimately  blended  together,  ,and  until  th^r  gtwtim^jiis 
particles  of  tbe  fiouc  are  wrought  to  su0b  a  nnimc  otid J^tifMitfl^ 
ence,  that  tfaedoogh,  nowtou^.and  ekstic,  will  ]«pj9tv.e;)^e 
Bcoart  pressure  of  the  hand  without  adhering  to  it  when  with* 
drawn,  tbe  kneading  is  for  a  while  suspended.,  Thedoiigbiia 
abandoned  to  itself  tor  a  few  houcs^  during  which  tivm  it  caoti- 
niies,in  a  state,  of  active  fermentatioa  now  diffused  thr^vtigbuks 
whiCde  extent.  After  the  lapse  of  this  time,  it  i%  subje^^d  te^a 
second,  but  much  less  laborious  kneadiog,  tbe  object  ^fwbi^b' is 
to  distribute  the  gas  engendered  within  it  as  equably  as  pe^b^ 
throughout  its  entire  constitution ;  so  that  no  part  of  tbe  doiigb 
may  form  a  sad  or  ill-raised  bread  from  the  defici^ney^  i>{  tbis 
caroonic  acid  gas^  on  the  one  band,  or  a  too  veeiicidar  or  spongy 
braad  from  its  excess,  on  the  otbav.  After  the  seoond  knei^ijp^ 
tbe  dough  is  weighed  out  into  the.  portions  requiifite  to  focm.tbe 
kinds  of  bi^ead  desired :  these  portii^ns  of  dougo:  arer  8ha|)ied  inJ^Q 
loaves,  and  once  more  set  aMde  for.  an  hour  or  two  in  a  wapA 
situation.  The  continuaaco  of  fermentation  sooiu  ^enQ^ii^t^a  a 
sufficient  quantity  of  fresh  carbonic  acid  gas  withm  tbam  to 
e:i;;pand  each  mass  to  about  double  its  former  volnme..  They 
are  now  considered  fit  for  tbe  fir^  aad  are  toallj^  bt^necl  intQ 
loaves^  which»  whan  i^^y  quit  the  Qven>  hf^ve  attfl^iped  %,«we 
nearlv  twice  as  bulky  as  that  at  wbicb^  they  aot^fad  iU ,  Jt 
should  be  remarked  that  the  generation  of  the  due  quantity  of 
elastic  fluid  within  the  dough  has  be^n  foAmd  abi^olnt^y  ^'tftas^ 
liary  to  be^  complete  b^or^.  placing  ii  m  the.  aven^  1»enaiUiii,-«a 
SHSM  aa  the.  dough  is  there  introduaed,  the  preeesa  of  fer9i«|l|a- 
iJittt  is  chedbed;  and  it  is  only  the  previously«GOBlamed^^» 


HAAohi  eaqpmM  bf  feeat  ihrougliwt;all  tii^  paite  M  ^tbdivii^ 

#^^  6f  ^ach  lotff^  swells  ottt  its  wbole  wkiaiey  andi&msit.rtbe 

|im<}  dnd  ve8i«idarstraGtiif€;r   When  it  is  rdodkcieOi  ihatttb^ 

tta^  ^ktos'generiiiiy  ex^panded  hw  hf»n  ppevioasly'  dUtribut^^.lay 

4^9i>ake?' tblK»ag&Q({t  the  bread,  fuid  tiiat;tbewfaol«>d0ugb  hi 

Jii^flf  by  kjb^adi^  fbrmed  of  a  tirngk  consisteoce^  thjB  reaiik 

Hke^eitl?^'^  ti^parait  tbat  tbe  ^dl-teiked  loaf  ie  aoifnDoead  of 

Mf-iaJliiiUl^^iittiQber  of  ^^dlulea,   each  of  which  is  fitted  with 

^ii<n^m4  atM'gasj-and  seeaaa  luied  with  or  composed  cfa.fllvitip 

tiifMf  tAe^hn^Q^  and  it  is  tUm  whieh  .oomamaicatea  the  Bghti 

^-AbM^i  poiow  texturei  ix>  the  bread. .  n 

^'*4Scl^  ^  tkie 'ia)S)d^^iiioal  hiatory  of  the  most  ordinary  aid 

'^BoQHMtl'prOcesis  followed  out  by  the  baker  in  making  a  modem 

loaf.    There  is  dotbing  of  peculiar  attraction,  aboat  it,  bnl;lhe 

Wb^  ^f  this  is  ao^ply  compensated  by  tho  interest  which  a 

'^Ui0arie0i  ilxaminatioa    iato  the  nature  and  priDotple  of  die 

^letoieiMatiTe  proeetSy  as  here  exhibited,  excites.    Tbia.ia  a«i 

:f^n«tft]gatiofi  which  had  ot^difbrent  tines  alitracted  axonsidem- 

%le  sbar^  oJP  the  alttention  of  seveiral  chemiata. .  Their  o(>iiHOQa, 

'4Ml^witi>sodB  foe  found,  have  been  exinreaiely  vai&ous  in  regard  to 

alMestciaU  ita  details.    But  among  $ihe  mtest  writera  on  ^  Abe 

*4|libjeot^'tfaepe'SNff  be  reamrked  a  ^reftter  coincidence  of  iriewa,  a 

'#^i3meraind  mora  consisteatieDlntion  of  tfaegdifieffeotphttnofnena 

%Aito)l  'pre&tot^  tbeiaselves,  and  «  gradnii  lendeneyt.tertrvHls 

^wMininiity  of  seiitiment  on  Uie  most  inq>ortant  topics,.:  Uow'lar 

"Hlhe  '0XfMmettB  alM^iit  to  be  derfcaiAea  may  be  calealated  to 

^^forthlMr  so  desirable  a  ocmsnnunationy  as  the  exposition  of  a 

'~i$etti4E^l,  theory  explaining  satisfactofily  all  the  detwils  x>f  tke 

^^tikienlatiyoiprooeBa  in  the  art  0f  bread«4>akingy  cannot  bebeire 

•#^ioid0d.    At  ^evenia  there  bas  been  the  greatest  anxteiy^.on 

-Ike.^olie  Imndi  tp  avoids  very  thing  unoaadid  in  the  6/kaleinenl.of 

'-My'^pinionthat  is  cottibeted,  of  lirhich  it  baa  been.necesenrjr.lo 

'Js^tftiott  severri;  and  on  tbe  othary  to  advance  nothing  strained^ 

•  4iF  aop^Ft  of  any  View  that  may  be  defended  in  the  foUowiag 

'*4jhgea«    If  Ihere  be  any  erroneona  stateasents,  they  have  n6t 

^'veea  HFilfnlly  made,  and  will  be  corrected  as  soon  .as  .pointed 

l^t.     With^  tbia  explanation  we  proceied    to  our  oneakioal 

{'f'/'^    '  I.  0/ihe  Nature  of  the  Panary  Fermentation.  ' 

"  ^^'^'ffame  are  three  principal  constituents  of  all  wlwaten  floury 
'  wtafeti/  wt^ii^  extet»  in  the  lai^t  pvoportion  $  gkten;  and  a 
:  Webhirite'priiiciple.  Aboat  tinrty  years  agoy  m^tu  the^idaas 
'■^dPdiM>iflti>tiegaffdiiig  the  elements^  aonstitntion  of  orgeiniied 
^^MMVunea  wiire  lass  piteetse  iltaai  at  present^  the  diffioidtyof 
^auiligHing  to  feftnentaaion  m  dongh  a  place  undeF  any  of  tike 
-^dMi*  ^slial  dlaKa<(s  of  the  vinous,  acetous,  and  putreiactive 
"fc AMfalitirefr,    led  to  tto  conception  thst^it  war  a  specisii'of 


idecemposkion  entirely ^sui  generis.  It  was  aceordklgly'  detiomi- 
«at6d  Panatyf  and  held  to  coogist  in  the  simultaneoas  deoompo^ 
efttioQ  •  and  mutual  redaction  of  all  the  conetituentft  -  of  flour. 
^bsequeHtly  to  that  period^  the  action  of  the  fermentation  has 
beea  held  not  to  take  place  at  once  upon  all  the  constituents  of 
'flour;  but  has  been  limited  at  one  time  to  the  glutinous  ingre* 
Kiienty  as  by  the  Messrs.  Aikin^  in  their  excelient  Dictionary  of 
'Ckemistrjr,''^  and  at  another  to  the  starch ;  but  of  late,  the  prd- 
Tailing  ojuniou  has  been  that  the  only  principal  subject  of  its 
:4otion  is  the  saocharine  constituent.  It  is  the  latter  theory 
which  is  to  be  maintained  in  this  Essay ;  the  fermentation  in 
doughy  so  far  as  it  is  useful  to  the  baker,  being  ascribed  solely 
to  the  resolution  of  the  saccharine  principle  of  the  flour  into 
earbonic  acid  and  alcohol,  in  consequence  of  its  being  brought 
into  a  situation  predisposing  it  to  pass  into  the  vinous  termentiH 
tion.  Undoubtedly,  if  the  saccharine  fermentation  be  suflered 
to  exhaust  itself  m  any  dough,  it  will  be  found  that  a  new 
fermentation,  of  a  difierent  kind,  will  succeed  it ;  but  it  is  this 
latter  decomposition  alone  which  is  conceived  to  be  injurious  to 
the  bread,  while  the  former  is  the  source  of  all  the  benefits 
which  the  best  fermentation  is  found  to  confer.  It  appears, 
therefore,  that  the  first  material  point  to  be  determined,  in  die 
chemical  history  of  the  bread^fermentation,  is,  wheth^  the 
saccharine  principle  be  truly  the  exdusive  subject  of  its 
operation. 

In  order  to  illustrate  this  fundamental  point,  let  it  be 'first  of 
all  considered  what  are  the  only  other  constituents  of  wheaten 
flour  besides  the  saccharine  principle.  These  may  be  corrictlr 
enough  stated  to  be  starch  and  gluten  ;  for  the  albuminous  and 
gummy  principles,  both  from  their  small  amount  and  from  other 
circumstances  to  be  hereafter  a4verted  to,  seem  to  be  of  little 
influence  on  this  question.  Let  the  well-known  pbsenomena  of 
decomposition,  as  occurring  in  each  of  these  two  bodies  taken 
separately,  be  attended  to.  They  will  be  found  to  differ  vely 
decidedly  from  those  which  take  place  in  the  panary  ferment^*- 
tion.  And  if  the  characteristics  marking  the  decomposition  of 
the  remaining  ingredient  of  flour,  the  saccharine  pnnciple,-  be 
compared  with  the  acknowledged  appearances  and  effects  of 
that  fermentation  which  does  ta^e  place  in  doughy  their  similar- 
rity,  or  rather  identity,  would  seem  to  leave  little  room  for  doubt 
ontheisubject. 

*  Intthe  mrst  place,  with  regard  to  starch  and  gluten.  Theresa 
w>  tendency  to  undergo  any  decompositioa  'vlrhatever  iadudedia 
March,  by  merely, exposing  it  for  a  few  hours  fto  the  modemte 
ts^mperatureused  in  the  preparation  of  dough ;  and  evBn  moist 
gluten,  ior  the  short  pmoa  necessary  to  coauBfince  andxomptete 

'^l'  ^   »  Aftiolt,  Bread.    PobEahedin  1807.  ^         !>    ' 
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(tee  fermeMHaiion  of  dough,  would  sustiak  no  ttbliilge  iti  ibi 
•ctppearauce  or  chemical  properties,  though  exposed,  «Hb^ 
per  se,  or  mrxed  with  yeast,  to  the  temperaturd  just  metitidkied '; 
yet  the  fermentatiTe  process  in  dOughis  strong  and  actrte  uud^r 
Chefse  ^ery  circumstanced.  Besides,  it  is  certain,  that  if  tpoma- 
neous  deconipo^tion  either  of  the  starch  or  of  the  gluten',  atway% 
of  compartftiviBl^  tardy  excitement,  were^  onee  commenced  and 
left  unchecked  m  circumsftances  so  favourable  to  decomponttiob 
^  in  the  baking  process,  with  respect  to  both  moisture*  and 
temperature,  it  would  of  necessity  continue  proceeding,  witii 
regular  and'  unabated  energy,  so  long  as  a  particle  ot  eith^ 
substance  remained  unaltered.  But  in  dough,  though  ferment^ 
Btion  commences  soon  after  the  mixture  of  yeast  and  hot  w^ter 
with  the  flour,  and  goes  on  actively  and  in  full  vigour  for  a  given 
period;  varying  from  24  to  48  hours,  it  suddenly  stops  short  f'^whilt 
yet  it  is  quite  obvious  that  much  of  the  starch  and  of  the  gluten 
remains  untouched.  In  fine,  it  may  be  mentioned,  as  oocMSusive 
'of  this  question,  that. when  fermentation  has  thus  ceased  in 
•dough,  neither  the  addition  of  fresh  yeast,  nor  of  fresh  starch'^ 
nor  of  fresh  gluten,  nor  of  all  the  three  combined,  has  the 
smallest  diPect  in  renewing  the  process  of  fermentation.  And  it 
has  been  ascertained  by  M.  Vogel,*  that  in  baked  bread,  there 
exists  pretty  nearly  the  saAie  quantity  of  gluten  as  in  common 
"wfa eaten  flour,  and- that  of  the  starch,  three-fourths  rei!nained 
entire ;  while  the  other  fourth  had  only  been  converted  into  a 
"^mmjr  matter,  similar  in  appearance  and  properties  to  torrefied 
Btaroh,  a.  change  which,  it  is  almost  unnecessary  to  mention, 
eoald  have  no  effect  in  infusing  a  gaseous  body  into  the  bread. 
)t  seems,  therefore,  to  be  a  point  scarcely  admilting  of  addi- 
Isonal  proof,  that  it  is  neither  the  starch  nor  the  gluten  which  is 
eoncerned  in  th&  ordinary  fermentative  process,  which  takes 
place  in  dough. 

*  We  are  too  little  acquainted  with  the  chemical  nature  of  the 
aibuminous  and  gummy  principles  which  are  found  to  exist,  in 
a  minute  proportion,  in  wheaten  flour,  to  be  able  to  reason,  with 
^qual  precision,  on  the  changes  which  tJiey  may  undergo,  or  the 
lonuence  which  they  may  exert  in  the  fermentation  of  dough. 
But  besides  their  very  trifling  amount,  there  exists  this  strong 
probability  of  their  remaining  entirely  quiescent,  at  least  during 
the  early  stage  of  the  fermentation  of  the  dough  ; — that  neither 
albumen  nor  gum  appears  to  possess  a  greater  tendency  to  pass 
into  a  state  of  spontaneous  decomposition,  than  gluten  on  the 
one  bsstdv  od  than  starch  on  the  oth|gr. 

l€iii¥e,  aofw^  turn  to  the  other  principal  constituent  of  flour,  the 
sascharme  principle,  a  very  simple  solution  of  the  difficulty  will 
a^qar,  and  a  JsaiLural  account  of  the  common  f^naentati^Q 
process  be  obtained. 

And  here  one  can -scarcely  avoid  expressing  a  certaia  degree 
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dff  wonder  hdw  bo  many  chemUta^  and  aoma  of  tliaae  coQsltkh-^ 
ably  distinguiahed;  formerly  attributed  90  great  an.  agepcy  iir 
atarch  and  to  gluten  in  the  bread-fermentatioti,  donsidering  tbaV 
to  many  prominent  and  apparent  diacrepancies^  aa  have  lately^ 
been  adverted  to^  atand  oppoaed  to  their  conjectore.  But  i|r 
point  of  fact,  a  atronj?  idea  then  prevailed,  particularly  ip  d^a 
ease  of  the  Messrs.  Aikin,  that  the  saccharin^  matter  in  flonf'ia 
Air  mora  minute  and  immaterial  than  it  is  in  reality.  Of  couiWj» 
the  alcoholic  fermentation  of  sugar  has  long  been  well  knbwti 
and  understood,  and  perhaps  the  principal  difficulty  that  evaf 
attend^  the  supposition  of  its  operation,  was  to  find  room  foriii 
^xtstance  in  the  constitution  of  dough. 

'  Buttha  amount  of  saccharine  matter  naturally  contained  itt 
ill  flour  is  by  no  means  insignificant ;  on  the  contrary,  it  ia 
amply  sufficient  to  furnish  in  its  decomposition  all  that  quantity 
of  carbonic  acid  gas,  the  development  of  which  marks  ^be 
progress  of  fermentation  in  dough.  Thus  M.  Vogel,  on  analyze 
m^  two  specimens  of  ordinary  wheaten  flour,  obtained  the 
fouowing  results.  From  the  flour  of  the  Triticum  hibttnum^  Lin; : 

Starch ..eSO 

Moist  gluten « 24-0 

Mucilaginous  sugar h'O  "  ^^ 

Vegetable  albumen « • , •     1*5  -^ 

And  from  the  flour  of  the  Triticum  Spelia,  which  difieni  only  ift 
being  considered  of  a  superior  quahty  to  the  preceding:  \         3 

Starch.  ;... 74-0  .^ 

Moist  gluten 23*0      .       s 

Mucilaginous  sugar ,     $*& 

Vegetable  albumen ,  •     0*6* 

Proust^t  and  Edlin,|  have  also  made  experiments  which  lead 
to  the  same  conclusion ;  the  latter^  in  particular^  found  that  by 
merely  washing  wheaten  flour  with  water,  and  then*  purifying 
the  mucilaginous  extract,  he  obtained  ]\  per  cent  of  crystallise- 
able  sugar.    The  properties  which  Mr.  Edlin  ascribes  to  th^ 

.     #  Joqnuil  4d  Kiamuidef  iii.  913. 

t  He  aacertBioed  100  puts  of  wheaten  flour  to  be  oompoted  of  aboat 

Starch 74-5 

Gluten 12*5 

Gummy  and  saccharine  extract ^W> 

A  fdkrrvMn ,1^0 

lOOK) 
(Ann.  d»  €9iim.  ft  de  Fhys.  y.  am.) 

t  InWalVertfaeontheArt  of  Bread-Makiiig,  p.  50,  he  gim  the  ibBowhiff  vlM^ 
vniMtitonMdriirhifflBUttiBatknolapMiidclwlMt: 


imh         o«i^rt^jw!f*wfl««»-  m 


^gl^pf;  J^nr^hi^  ofateiii^l  by  bm4i&r^.bow*Ttt^  to  iiifl^ 
i^fin^  tlxoi^  wImcI^  it  haei  jb^en .  fcmnd  to.  jiosieas  by  other  ^ixA 
^^e  jlKilfill.c^emists,  tbajt  it  xx^stlbe  oooietaed,  it  seepuit  neeefr; 
^ny  tQ  ,¥Qpdve  jtbi»  p«JEt  of  bi«.  sio^temeiii;  with  cos&ider;^blA 
ciiia2i6catioiu  j 

^  j$]japQitbe,  pneswce  of  a  MU)cb»vine  coqatituent  in  flosuis^tbtt^ 
^feaxly  eatabUabedr  ^pd  tb^t  t^  no  iiiooikaidecabla  extcsitf.  beiog 
qpfc  le^atban  to Jtbe  an^ouitt  o£  fiy^.per  cent.^ accordine  tatbe 
a^jQml  miflyae^  just  .quoted;  a^d  since  the  alcobolic  terneslk 
alioa  .oS.sg^ar  14  one  o£  perfect  familiarity. to  the  chemist,  $bc| 
cbynctfriatics.  oi  which  conrespond  .with  the  fenneEktatiom  ia 
doiigb,  in  the  rapidity  with  wbiob  it  coattiien9e8^  the  activiljc 
wAt  .iiirbicfa  iteoQtimief,  aad  considearing  the  usual  amount  A 
tbesngaTi  the  period  during  which  it  Is^ta,  thece^wcmldseesi 
Ut4e. room  left  to  doubt  wherein,  consists  the  true  feomentatidn 
wbicb  oecura  in  the  art  of  btead-^ntaking. 
/But  the  results  of  the  following,  rery  simple  experiment^ 
V^biob.  has  been  repeatedly  perfonned  with  the  same  smceesa, 
would  seem  still  further  to. settle  the  point,  and  indeed  to  nlscf 
the  matter  beyond  the  reach  of  eocitforersy.  Aflter  suffering 
the  fermentative  process  to  exhaust  itstelf  in  a  mass  o£  dougl^ 
suod  the  dou^.to  be  brou^t  into  that  sitnatien  in  whiek  tha 
addition  of  .neither  yeasty  nor  stardi,  norgiiiteD,  bad  prodaGnft 
any  effect  qn  a  BimUarlr  ex-fecmented  masst'  I  ^ried  the  renewal 
of  a  little  yeast  to  the  dough,  along  with  a  small  addition  of  dor 
0ihfik.  jc<BUtitt0ent  of  the  flour^  the  aacdkarine  prinoipfe*  Oft 
adding  cmunon  reined- sugar. in  these  dscumatsaices  to  Ibi: 
^  amount  of  four  per  eexA,  the  prouss  offetmmtaii&n  immtdiak^bf 
ftcoifunevcei,  and  in  its  ajigMarance,  nctiviiy^  and  durutim,  was 
just  a  repetitioa  of  the  previously^exbanstea  process  of  £emifntk 
ation.    After  a  lapse  di  about  tbt  samg  pmod,  k^  in  the  same 

It  is  difficult  not  to  look  upon  this  experiment,  especial^ 
^tflieft  taken  in  connexion  with  the  others  iatdy  stated,  as  com^ 
pletely  dedniye  of  the  qnestioD)  Ihatt  the  ordinary  bread*{eniienl!i« 
mAon  m  the  Biaq[>le  and  well^kitown  process  6f  tbe  aleofaolie 
ibnMntKtion  of  sugar..  If  any  thing  cotdd  be  added  to  contrai 
^8^  tt  k  Ibe  feet,  tbat  tbe  BMre  addition  of  sugar^  as  aboTe,  ify 
an  ex-fermented  mass,  wilhoot  being  coupled  with  any  odier 
substance^  produced  a  renewal  of  the  process  of  fermentation  in 
iJm  doDgb.  ~  In'tMs  Ga8e>  bdwe^erji  as  might  have  been  expected 

SSKch^. S...^ * to  0 

DiMi- • 9  -o* 

Mitn ..^ a  a 

SegMT... 0-  9 
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from  the  coiB|ia«atiT&  weakiifiss  of  the  yeast,  tbe>«poQtftn«ouii'^ 
decomposition  was  more  tardy  in  commencing,  less  brisk  in  itsi* 
Qperatidn,  and  lasted  longer  than  in  the  ordinary  process ;  Imt 
this,,  as  is  well  known,  is  precisdy  what  invariably  takes  place, 
when  saccharine  matter  is  brought  into  a  state  of  ferme&tatioti 
by  means  of  a  ferment  which  is  already  either  faalf^exbaiiSted, 
or  whose  fermentative  power  is  naturally  feeble. 

There  seems  to  be  out  one  objection  to  the  adoption  of  a 
theory,  which  is  supported  by  proo&  so  very  strong  as  tbeM 
just  mentioned,  and  that  objection  is  more  apparent  than  real 
After  a  loaf  is  baked,  there  is  found  still  to  exist  in  its  compo^ 
sition  idmost  as  great  a  proportion  of  saccharine  matter  as  occurs 
in  the  original  wheaten  nour,  previously  to  fermentation.  M.  Vo-^ 
gel  found,  that  in  a  baked  loaf  there  remained  3*60  of  sugar, 
w[hich  was  only  1  or  1*5  per  cent,  less  than  had  existed  in  the 
flour  before  making  it. into  dough."*  And  he  very  naturally 
declares  that  he  was  not  a  httle  surprized  by  the  fact,  as  he  held 
the  same  opinion  on  the  subject  of  the  fermentation  in  doagh, 
which  has  been  supported  in  this  Essay. 

But  it  must^  in.  the  first  place,  be  recollected^  that  in  every 
loaf,  as  the  process  of  fermentation  has  been  invariably  checked 
at  a  very  early  period  by  the  baker,  diat  constituent,  which  was^' 
the  subject  of  the  fermentation,  can  never  be  wholly,  and  wil)< 
often  be  but  very  partially,  decomposed.  And  in  addition  to 
this  it  seems- almost  certain  that  another  and  a  sufficiently 
interestiue  chemical  change  occurs  during  baking,  and  which, 
if  the  following  account  be  correct,  will  easily  reconcile  the* 
large  amount  of  sugar  fouad  to  exist  in  bread  after  baking,  with 
the  fact,  that  the  saccharine  principle  was  nevertheless  th^ 
subject  of  all  the  fermentation  which  had  taken  place, 
.  In  the  experiment  of. M.Vogel  last  referred-to,  besides  ascer- 
taining the  amount  of  gluten  to  have  been  scarcely  afiected  by 
baking,  and  three-fouruis  of  the  starch  to  retain  their  properties 
unaltered,  it  appeared  that  the  remaining  fourth  bad  acquired 
the  properties  of  a  gummy  matter,  analogous  to  terrified  starch, 
bein^  readily  soluble  in  cold  water.  Now  the  experiment  to  be 
detailed  seems  to  point  strongly  to  the  conclusion,  that  when 
any  part  of  a  loaf  of  bread  enters  the  oven  in  the  state  of  gelati*- 
Qous  starch,  the  process  of  mere  baking  alters  the  relative  con- 

«  In  100  parts  of  loaf-bread,  prepared  with  wheaten  floi)r,  distilled  water  and  jw^ 
without  the  admixture  of  any  common  salt,  he  found  the  following  ingredients : 

Sugar 3*60 

Torrified  (or  gummy)  starch 18*0 

Starch... • 53*50 

Gluten,  combined  with  a  little  starch SO'75 

Carbonic  add — 

Muriate  of  lime «...•• — - 

Magnesia ...« — 

-*  (Joum.  dc  Phann.  ill.  ?19.) 


atUnmbi  oC&e  dough,  by  formiag  a  oertohir  portion  otmecAanmf 
mailier  aithe  expense  of  the  Uarch.  And  it  will  rarely  happen) 
that  no  ^ueh  matefial  exists  in  aoy  part  of  a  loaf^  siace  the  usa 
qf  hot  water,  in  the  ordinlary  preparation  of  dough,  is  just  the 
imtural  means  of  reducing  the  starch  to  a  gelatinous  state. 

^veral  masses  of  dough  were  prepared,  m  which  pure  wheat* 
siarch  was  mixed  with  common  flour,  in  very  various  propoN 
tioQs*  .  In  some  of  the  pieces,  this  starch  had  been  gelatinized, 
with  a  minimum  of  hot  water,  before  it  was  added  to  theikoirk 
After  a  proper  allowance  of  salt -to  each  Separate  mass  of  doughy 
and.  a  thorough  kneadii^,  the  whole  were  set  apart  for  the  ordif^ 
nary  period,  and  allowed  to  ferment  to  the  usual  preparatory^ 
extent,  after  which  they  were  baked  in  the  oven.  In  respect  o£ 
outward  appearance,  the  increase  of  volume,  and  the  vesicular^ 
rity  of  their  internal  structure,  none  of  them  varied  materially^ 
fcom  a  piece  of  common  loaf  baked  along  with  them  for  the 
purpose  of  comparison;  at  least,  the  only  difference  was  that 
when  the  atarch  originally  added  to  the  dough  very  mateiiaUy: 
exceeded  the  proportion  of  common  flour  in  the  same  piece,  tb9k 
loaf,  whale  it  wa(s  decidedly  whiter  in  appearance,  had  not  risen 
so  well,  nor  did  it  possess  a  structure  so  vesicular  as  the  others* 
But  on  tasting  the  bread  of  each  loaf,  the  unexpected  result 
was  perceived,  of  the  existence  of  unusual  sweetness  distinctly 
oiaservable  in  all  those  loaves  which  had  contained  the  largest 
proportione  of  gelatinized  starch.  The  other  loaves,  where 
sfnaUei:  quantities  of  the  gelatinized  starch  had  been  employed^ 
og  wbsce  pure,  but  dry,  pulverulent  starch  had  been  used  in  any^ 
proportion,  though  all  were  made  at  the  same  time,  and  mixed 
wiAh  flouf'Of  the  same  quality,  had  no  sweetish  taste  whatever 
to  distinguish  them  from  common  bread.  These  facts  led, 
ttn^efore,  to  the  conclusion,  that  the  presence  of .  gelatinous 
starch  in  bread  when  put  into  the  oven,  is  a  means  of  forming  a 
certain  amount  of  saccharine  matter  within  the  loaf,  during  the. 
process  of  baking.  And  as  it  is  probable  that  gelatinized  starch 
doea  exist  more  or  less  in  all  loaves  which  have  been  .fermented, 
by  our  usual  process^  it  would  appear  that  in  every  case  there, 
is  formed,  while  in  the  oven,  a  ceitain  portion  of  sugar  within, 
the  bread.  The  difficulty,  therefore,  which  suggested  itself  to> 
M.  Vogel,  if  indeed,  it  be  not  accounted  for  by  the  early  period 
at  which  fermentation  is  interrupted  in  bread-making,  seems  thua 
to^b^  completely  removed ;  and  the  alcoholic  fermentation  of 
the  saccharine  matter  in  flour  is  sufficiently  proved  to  be  the 
true  panary  fermentation  occurring  in  our  ordinary  system  of 
bread-making.  The  point  may  therefore  be  assumed  as  scarcely, 
admitting  of  further  question,  that  it  is  the  saccharine  principle 
of  flour  in  which  decomposition  commences,  and  with  which  it 
ends,  while  dough  is  under  fermentation. 

The  flrst^s.tep  of  the  investigation  into  the  nature  of  the  panary, 
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fiMflneiitatioa  bein^  aow  saiiafiMtMily  gaiMd  In  tb«  et/MUb^ 
Daeiit  of  the  pracisa  subject  of^its  exclttsive  «o4iott>  the  fii^xtr 
important  matter  is  to  ascertain  whether  this  fermentatioB  b«t 
trniy  nii  gtmn$^  or  to  wbieh  of  jthe  feriMataitioafl^  the*  viheus, 
Ihe  acetous,  or  the  putrefactive^  does  it  beloog»  f^ :  * 

That  which  first  commettces  within  the  bwel^  don^,  '^pc6« 
Tided  U  be  of  ordinarily  good  qnaUty,  is  ceitakity  the  ebimitotr 
Yinous  or  alcoholic  fermentation.  This  is  plain  fi^om  therftfoll 
already  stated,  that  the  appearonoes  of  the  vinoiiS>ferli>eiie«tiois 
<i|r  simple  sugar,  tesolving  itself  into  aleohol  aiid  earboiie  mA^ 
are  precisely  the  same  with  those  whidi)  in  the  proeess  of 
l^rmentation,  as  it  is  usually  conducted  in  the  bake-house/ 
occur  in  dough«  But  a  remarkable  change  in  the  eharaoter  q# 
the  penary  fermentation  is  always  found  to  occur  if  it  be  alkyweift^ 
t0  proceed  ifkr  enough ;  and  as  this  change^  whenever  it  super*^ 
tieneil>  has  the  effect  of  injuring  the  quaMy  of  the  bread,  ami  m 
accordingly  the  dread  of  the  baker,  it  is  material  to  inquire  intjoi 
the  nature  of  the  secondary  alteration,  which,  at  a  certain  stage 
of  advancement,  will  always  take  place. 

The  mdde  in  which  the  new  substance  shows  itself,  wheft 
Mtieraled  in  this  subsequent  fermentation  of  the  doughy  is  peiw 
%ctly  well-known  to  the  baker.  Fermentation- may,  with  good, 
tn'aterials,  and  in  ordinary  circumatances^  be  easily  carried  tm  \Kf' 
hhn  to  the  extent  requisite  to  produce  a  light  and  welk'raiaedk: 
loaf,  whidi  yet  shall  be  sweet  and  pleasant  to  the  taste*  BufthlE 
is  well.aware  that  if  he  do  not  check  the  fermeulBti#ntof>lttflF 
dough  in  due  time,  it  becomes  invariably  sour,  and  the  BOumeaK 
increases  in  proportion  as  the  fermentation  has  been  aHow^d:^ 
'  pass  its  proper  limit.  It  is  only  from  practice,  however,  whieki 
teaches  nim  to  judge  by  appearances,  that  he  acquires  the  artrof 
distinguishing  the  moment  when  his  interference  becMHeB: 
necessary  to  stop  the  process  of  fermeiltation,  Mid  the  coqmk' 
quent  generation  of  acidity. 

The  source  of  the  formation  of  this  acid  has  been  ascribed  af 
Afferent  times,  and  by  different  chemists,  to  each  of  aH  the 
several  ingredients  of  ilour ;  to  its  gluten,  its  starch,  and  itsi. 
saccharine  principle.    There  appears  now,  however,  scareely 
any  robm  left  for  doubting,  that  the  greater  p€Hrlton  of  it,  at^ 
least,  is  invariably  the  consequence  of  a  second/crmentatien ;  aod, 
chat  it  is  produced  by  the  very  familiar  process  oT  the  aeetifieaH 
tio;n  of  the  alcohol  which  had  been  developed  in  the  oririnal 
fermentation  of  the  saccharine  principle.    That  tfae-stamhf  or* 
eVen  the  gluten,  should  ever  contribute  to  its  fermatu^oBcieMff.- 
extremely  unlikely,  at  least  in  the  ordinary  rouime-ofimidtKi 
making ;  although  there  are  reasons  for  suspecting,  diat  in  thNia»? 
ekaies  in  which  we  sponge  or  dough  has  been  too  lodgJiept^'  er:> 
ii^ which  the  fermentative  process  has  been,  in  other  respeolB''* 

"^iilfiiny  conducted^  a  portion  of  the  iJbumiucnts^uidkteuiM 
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ttidtsQ  eDnlxitmte  towards  the  activity  of  theaeetottt  ferhient^ 

,  It  haft  ^btea  tnmciBaUy^  tak^n  for  gtaMiid  atooiig  antboti^^  iiait 
the  acid  thus  developed  in  dough  is  exclusively  the  acetic.   Alia 
iriwD  ire  Teflftct  an  the  facility  and  frequency  With  wMch  thU 
ptiiioipla  is  foTfBttddmriiig  the  decomposition  of  organized  mai^ 
teis^.aDdion!  the  abund«nee  of  materials  which  are  in  this  instanqe 
sifabcfced  for  its  production^  we  munt  adtnit'  that  it  general!^ 
Ctastitstes  tibe    chief  pvind^e  of  acidity  in    sbur    doubC' 
F^riuqpsy  however,  it  is  rarely  tlie  sole  cause  of  this  acidity;  W 
thueffe  seem  good  grotmds  to  eonclude  that  another  acid  of  a- 
flu>re  fixed  nature,  most  ^obably  the  lactic>  becoilnes  not  uirfl'e.^^' 
(|tt0Dtly  associated  wiA  it;  particularly  wheti  the  femiehtaticii^ 
of  tlie  dourii  has  been  more  tardy  than  usual,  in  Consequence' 
eitbM:  of  the  imperfection  of  the  ycfast,  ^  of  the  original  ba(i^ 
quality  of  the  flour«    It  has  been  proted,  of  late,  by  the  experi-^ 
usents  of  Braconnot,  Vogel,  and  others,  that  this  acid  is  gene* 
rated  with  much  readiness,  and  to  a  considerable  amount,  during'' 
the  spontaneous  decomposition  of  a  great  variety  of  vegetable 
substances  when  in  a  state  of  humidity.    And  the  presence  of^ 
laotic  acid  would  account  for  a  remarkable  circumstance  con- 
nested  with  the  acescence  <$f  dough,  of  which  it  is  difficult  ti> 
itaegest  any' other  explanation,  and  which  occurs  in  a  most 
smEkig  meaner  in  those  cases,  where  fermentation  has  been' 
siUwed-to  i^n  on  to  gi^ent  excess.    This  is  the  fact,  that  tht^' 
sndiky  of  unbahed  dough  in  Ibis  condition  is  greatly  more  per« 
oeptible  to  the  palate  than  to  the  olfactory  nerves,  while  th^' 
sAotttess  of  the  same  piece  of  bread  after  coming  out  of  "die 
dren^'^on  tbeoontraty,  much  more  offensive  to  the  smell  thatf 
td-lhtt  taste.    Now  this  is  precisely  what  mi^ht  be  expected  tcr 
httppeo,  if  we  suppose  that  ketic  acid  contrioutes,  in  conjunc« 
tion  with  the  acetic,  to  produce  the  acescence  of  sour  dough. 
At  ifae*  ordinary  temperature  of  a  bake-house>  the  former  acid,, 
aidiough  very  perceptible  in  the  mouth,  is  not  distinguishable' 
bjr^  the:  nostrils;   but  as  it  is  easily  decomposed  by^  heat,  Ho' 
siabner  is  iM  exposed  to  the  high  temperature  of  the  oven,  th^ti^ 
ai^^haOi  been  proved  by  the  experiments  of  Bei^elias,  it  is,^iil  W 
^eat' measure,  resdlved  into  the  acetic  acid,  and  so  become$( 
mot€  palpable  to  the  sense  of  smell,  and  less  so  to  that  of  taste* 
!«it  jrcmkd  appear,  therefore,  fVom  what  has  just  been  stated,  t& 
\mb  9^  pnsttyt-wdi-establisbed  point,  tiiat  in  acescent  dovi^h^' 
iirjflJWMt:  ifetfiWiyiwWaii  has  always  come  into  pta^;  that  this  Idi^ 
pii^ayy^fttiftritof  a  mixed  character,  and  consists  nartly  of  tli^^ 
TwmitAioa  inlovac^tfc  acid,  of  the  alcoholic  prineipfe  previou^hr 
dtsrekiped  bv'  th^  saocharine  fementation,  and  partly  Cf  the 
fotafllitfiiW  lactic  acid;  ^hiie  the  heat  of  the  dvefa, rwhi^Ii'^ 
dMblv/liriaiaaeeharifte' fermentation,  at  ttie  same  time  dec^-l^ 
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jkMsea  at  least  great  part  of  tha  lactic  acid,  nod  tearivas  ititiaec 
i^K>  the  acetic.  •  .*. 

'This  theory  seems  to  explain  satisfftctoriiy  all  theiaadiai^i 
frhsMiomena  accompanying  the  4>K>gre88  of  fanuMtsiioli  ia* 
Baker's  dough,  and  also  to  account  for  sonte  of  kstesiiltQ'iiai 
appearing  in  the  progress  of  baking,  which  do  not  admit  ea0il3i^ 
of  any  other  solution.    Thus  it  appears  that  the  «itb^0t  «oif4llift»* 
bread-fermentation  in  common  practice,  is,  in  every  casfs,  exei»*^ 
yiyely  the  saccharine  principle  of  flour.     That  the  kitid  t^ 
panary  fermentation  is  by  no  means  peculiar,  but  alWayain  ibe-- 
first  instance  the  common  vinous  Or  akoh<4io'ferMieiit«li<m  of^ 
su^r,  accompanied  as  usual  by  a  copious  evolution  of  carbonic 
acid  gas.    That  after  this  has  gone  on  lor  a  certain  length  of« 
time,  a  second  process    of  spontaneous  deccmiposition  coai— 
mences;  the  alcoholic  principle  lately  extricated  ferments,  and* 
is  resolved  into  acetic  acid,  at  the  same  time  that,  in  all  probabi-* 
lity,  a  considerable  portion  of  lactic  and  acetic  acid  is  generated' 
at  the  expense  of  certain  other  ingredients  of  the  flour,  which,  < 
at  the  comme^ncement  of  the  fermentative  process,  had  remained- 
quiestent ;  and  it  seems  not  improbable  that  a  contemporaneous 
formation  of  ammonia  in  the  dough  takes  place  to  a  eertaift-^ 
eiLtent.     It  has  been  already  stated  to  be  an  ascertainfed  point, 
that  the  lactic  acid  is  frequently  produced  by  the  ispontaneous' 
decomprosition  of  a  vegetable  substance,  when  exposed  iti  a  state  - 
of  humidity  to  a  moderately-warm  temperature ;   and  besides, 
tbe>  existence  of  this  acid  seems  proved  by  the  change  pra>- 
duced  by  baking  sour  doughy  in  regard  to  the  organs  by  whiciv' 
its  acidity  is  perceptible  before  and  after  baking.  - 

fiut  if  that  acescence  which  always  injures  so  greatly  tfae^ 
quality  of  the  bread  in  which  it  occurs,  be  truly  the  result  of  a 
second  process  of  decomposition,  the  materials  for  which  are ' 
only  furnished  after  the  first  process  has  been  carried  on  to  a^ 
considerable  extent,  it  becomes  obviously  the  secret  of  the 
baker's  art  to  interfere  and  check  the  progress  of  fermentatioil 
in  dough,  while  yet  it  is  confined  to  the  simple  process  of 
saccharine  decomposition,  and  before  the  resolution  into  acetic 
acid  of  the  alcoholic  principle  thereby  evolved  begins.  Indeed 
that  may  be  defined  to  be  good  bread,  in  which  the  fermentative 
process  has  been  so  regulated  and  checked ;  the  art  of  doing 
which  cannot  of  course  be  otherwise  acquired  than  by  expe- 
rience.  But  there  are  other  methods,  and  these  extremely 
simple  and  e6Pectual,  for  enabling  the  baker  to  adopt  measures 
either  to  prevent  or  to  correct  the  evil  of  supervening  acidity, 
and  to  them  our  attention  will  now  be  shortly  turned,  before 
concluding  this  general  view  of  the  several  operations- and* 
changes  in  the  most  common  System  of  baking  bread. 

.  We  have  already  spoken  of  the  nature  of  the  process  whiok;- 
generates  acidity  m  fermenting  doughs,  an  inoonvenience  too^ 
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faU  by  €!rerv  baker  to  be  uidtaown  in  tbeeaqMriaaoe^ 
almost  any  bread-consumer  in  the  country.  Agamat  tbis 
aiiMihief}  tt  scareely  seems  that  the  utmost  skill  or  pieca«fti6tt 
diatiCHA>  in  the  present  state  of  the  art^  be  employM,  is  snffi**^ 
OMnti'to  gvard.  For  if  the  flour  has  been  onginally  of  ba4 
qnaiity^  OP  if  the  yeast  employed  be  of  a  weak  or  in^liSefeat 
aoffi,  )<Mr  if  the  water  be  added  at  too  high  or  too  low  a  ten^pera- 
tage,  €ff  perhaps,  ajso,  if  the  state  of  the  atmosphere  be  not 
fcroucabley  the  dough  .may  speedily  be  found  to  become 
aMscent*  In  short  whenever  the  second  process  of  deeompost* 
UoaeommMieeswidiin  doughy  before  the  yinous  fermentation  of 
die  saccharine  ingredient  has  {proceeded  far  enough  to  evolve 
tlie  re%«ired  quantity  of  carbonic  acid  gas,  then  t£e  bread  can 
not^  by  any  means  at  present  Msed,  be  made  to  possess  the  quali- 
ties of  lightness  and  sweetness  joined.  The  one  of  these  can  be 
(ditained  only  at  the  expense  of  sacrificing  the  other;  for  the 
bfiki^  most  either,  as  soon  as  the  incipient  acesceoce  appears, 
send  his  dough  to  the  oven,  and  obtam  in  return  a  md  and  ill- 
raised  k^,  or  if  he  prefers,,  as  is  g^erally  done,  to  haye  it  light 
Sfl^weU^jcaised,  and  therefore  allows  due  scope  to  the  fermentcb- 
tiye  process,  the  bread  will  certainly  be  sour. 

iThereis,  however,  a  very  simple  and  a  very  complete  cure 
for  this  eyil,  axaethod  by  means  of  which,  even  aft»  acescence 
sl^aU  have  decidedly  commenced,  the  baker  ma^r  nevertheless  be 
enabled  to  remove  it  entirely  without  sacrificing  the  valuable 
object  of  the  vesicularity  of  his  loaf.  The  remedy  to  be  applied 
in  order, completely  to  neutralize  an  acid,^s  will  a^once  suggest 
itself  to  every  chemist,  is  the  due  exhibition  of  an  alkali.  And 
it^i%  a  striking  proof  how  much  the  mechanic  has  been  accus- 
t9pi(ed4p  plod^inquiringanduninstructed,  over  the  ^ame  ground, 
in.  past  times  when  he  was  less  famiUar  with  science  than  he  is 
liJLe^  Qo  w  to  become  and  for  ever  to  continue,  that  a  relief  so 
obvious  ao/d  so  simple,  from  inconveniences  so  excessive,  should 
a^this  moment  remain  unknown  to  the  greater  part,  if  not  to 
all,  of  the  bread-manufactories  in  the  country.  The  use  of  a 
litde  of  the  carbonate  of  soda,  or  of  the  carbonate  of  magnesia^ 
is  all  that  is  required  in  order  to  secure  to  the  baker  a  dough 
which  he  may  always  have  sweet  and  pleasant  during  the  entire 
progress  of  fermentation;  and  even  in  case  he  may  have 
allowed  acidity  to  supervene  to  no  inconsiderable  extent,  the 
a^me  alkalies  may  be  successfully  and  innocently  employed  in 
restoring  doygh  to  its  original  freshness. 

In  order  to  bring  the  matter  fairly  to  the  test,  and  to  try  the 
effects  of  the  system  here  spoken  of,  a  quantity  ot  ordinary  loa& 
dijvg^.was  taken,  when  just  fit  for  the  oven,  and  set  aside  in  a 
warm  situationj  where,  of  course,  the  fermentation  briskly 
pCMeeded.  To  the  simple  saccharine  decomposition  waji  soon 
added  the  secondary  process  of  acescent  fermentation,  and  the 
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dough  became  gradually  sour.  At  the  expiration  of  tweiity*four 
houtSy  upon  opening  up  the  doughy  which  was  still  in  a  state  of 
strong  fermentation,  a  very  acid  odour  was  plainly  perceptible^ 
The  taste  was  also  distinctly^  though  weakly  acid.  After  taking 
two  pieces^  weighing  five  ounces  each,  from  the  general  mass,  it 
was  once  more  set  aside.  Into  one  of  the  portiona  thus  chosen 
were  kneaded  10  grains  of  the  common  carbonate  of  ms^nesia, 
and  then  both  were,  after  the  usual  manner,  baked  in  the  oyen« 
The  difference  between  the  two  loayes,  when  baked,  was  most 
striking.  The  bread  which  had  been  made  from  the  sour  dough 
alone  had  a  taste  distinctly  perceptible  of  acidity,  and  a  smell  so 
sour  as  must  have  rendered  it  almost  unsaleable,  while  that 
which  contained  the  magnesia  presented  not  the  slightest  indi- 
cations of  any  kind  of  sourness,  and  appeared  in  all  respects  an 
excellent  loaf. 

This  was  certainly  a  yery  decisive  proof  of  the  advantage  with 
which  this  carbonate  may  be  employed  in  correcting  an  acidity, 
which  had  proceeded  to  as  great  a  degree  as  it  is  ever  met  with 
by  the  baker  in  his  ordinary  practice.  But  it  appeared  desirable 
both  in  a  practical  and  in  a  theoretical  view,  to  try  the  efiect.of 
the  same  substance  on  a  still  greater  degree  of  acidity,  and  also 
to  compare  its  relative  action  with  that  of  carbonate  of  soda  on 
the  same  acid.  Accordingly  that  mass  of  sour  dough  from 
which  two  portions  had  been  taken,  as  above-mentioned,  was 
allowed  to  remain  for  twenty-four  hours  longer  in  a  warm  situa- 
tion as  before.  At  the  end  of  this  period,  the  various  processes 
of  internal  decomposition  had  not  wholly  ceased,  and  it  was 
found  to  be  still  in  a  state  of  fermentation,  though  not  so  vigo- 
rous as  on  the  preceding  day.  The  acid  taste,  of  the  dough  had 
by  this  time  very  much  increased,  and  the  acid  odour  was  strong. 
Four  portions  of  this  dough  were  now  taken,  all  of  which  were 
baked  after  the  usual  form ;  but  with  this  difierence  in  their 
composition,  that  one  was  put  into  the  oven  made  of  the  sour 
dough  just  as  it  stood,  a  second  had  four  grains,  and  a  third 
eight  grains  of  the  carbonate  of  magnesia  kneaded  up  with  them, 
and  to  the  fourth  were  added  16  grains  of  the  common  crjrstal- 
iized  carbonate  of  soda.  The  first  loaf,  when  baked,  possessed, 
in  a  very  rank  and  strong  degree,  both  a  taste  and  a  smell  of 
acidity.  In  the  second,  the  acidity  remained  faintly  perceptible, 
especially  in  the  smell.  In  the  third,  the  loaf  had  no  acid  or' 
otber  disagreeable  peculiarity  whatever.  In  the  fourth,  there 
was  no  acid  taste,  but  a  slightly  acid  smell. 

These  results  appear  quite  decisive.  For  thus  the  exhibition 
of  eight  grains  of  the  carbonate  of  magnesia  to  five  ounces  of 
dough,  or  about  32  grains  to  the  pound,  which  is  about  52  grs. 
to  me  pound  of  fiour,  proved  amply  sufiicient  to  correct  an 
acidity  which  had  been  allowed  to  proceed  to  an  extreme  hardly 
ever  known  in  practice.     And  indeed   in   the  great  bulk  of 
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instances  a  muc^  sniaUer  quantit}^  would  be  found  eompbtely 
sufficient;  so  that,  in  all  probability,  three  ounces  of  carbonate 
of  magnesia  to  every  100  pounds  of  flour  would  be  found  to  serve 
the  purpose,  provided  a  due  incorporation  were  e^Eected  of  the 
magnesia  throughout  the  substance  of  the  bread. 

The  employment  of  the  carbonate  of  magnesia  in  thus  correct 
ing  the  acidity  of  dough,  appears  to  possess  decided  practical 
advantages  when  compared  witib  the  use  of  carbonate  of  soda* 
It  has  a  remarkable  bulkiness  and  elasticity,  so  as,  when 
employed  in  excess,  to  produce  even  mechanically  a  consider-* 
able  effect  towards  the  lightness  of  the  bread  mto  which  it 
enters.  And  it  may  be  remarked  that  these  (][uaUties,  together, 
perhaps,  with  its  tendency  to  correct  acidity,  although  this 
latter  seems  to  have  been  less  regatded,  caused  it  to  be  recom- 
mended by  Mr.  Edmund  Davy,'*''  as  well  adapted  for  raising  and 
improving  the  sad  and  doughy  bread  which  was  made  from  the 
baa  flour  of. harvest  1816.  But  besides  possessing  these  advan* 
tages,  it  is  also  more  tasteless,  and  a  less  active  chemical  agent 
than  the  carbonate  of  soda.  Accordingly,- whenever  the  acid  to 
be  corrected  happens  to  exist  diflused  through  the  sponge  pr 
dough,  as  it  may  be  difficult  by  any  care  in  kneading  to  incor- 
porate the  alkali  equably  with  the  whole  mass,  it  is  safest  to  u£|e 
magnesia,  as  an  accidental  excess  of  that  substance  occurring  in 
any  part  of  the  bread,  will  neither  materially  injure  its  flavour, 
nor  will  any  activity  of  its  alkaline  powers  inouce  a  chemical 
change  upon  any  oi  the  constituents  of  the  flour.  But  it  m^y 
be  proper  to  observe,  that  whenever  the  baker  is  led,  by  any 
circumstance,  to  anticipate  the  supervening  of  acescence  in  his 
dough,  while  yet  the  materials  of  it  are  unmixed  up,  he  will  do 
well  to  mingle  the  magnesia  with  the  flour  before  either  is  wet, 
and  he  may  thus  rest  secure  that  the  salutary  neutralizing  effect 
of  his  corrective  will.be  called  into  action  throughout  his  dough, 
precisely  in  proportion  as  it  is  required.  Its  presence  beipg 
thus  extended  through  all  the  petioles  of  the  dough,  no  sooner 
will  any  acid  be  generated  in  any  quarter,  than  it  will  be 
neutralized  by  the  alkali.  The  small  quantity  of  neutral  salt 
which  is  formed  by  the  mutual  action  ot  these  two  bodies  does 
not  appear  at  all  to  afiect  the  quality  of  the  bread.  And  so  far 
from  this  employment  of  an  alkaline  carbonate  tending  to  pi^e^ 
vent  the  loaf  from  rising,  wherever  that  substance  is  truly  called 
into  action,  the  carbonic  acid  ga^  evolved  in  consequence  of 
its  decomposition  will  materially  promote  the  vesiculanty  of  the 
bread. 

It  is  not  only,  however,  from  the  fermentatire  process  in  the 
dough  that  the  baker  has  to  apprehend  the  misfortune  of  sour 
bread ;  for  it  sometimes  happens,  though,  now  more  rarely  by 
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ftir  than  in  former  times,  that  the  yeaat  becomes  sour  in  the 
bake-house  before  it  is  mixed  with  flour  at  all.  The  remedy  for 
this  is,  as  may  easily  be  supposed^  of  the  same  nature  with  that 
which  has  just  been  descnbed.  To  leave  no  doubt  upon  the 
matter,  it  was  subjected  to  the  test  of  actual  experiment,  an^ 
the  results  were  as  decidedly  in  favour  of  the  good  effects  6f 
employing  an  alkaU  as  could  possibly  have  been  anticipated. 
Even  after  the  yeast  had  been  allowed  to  stand  over  for  an  entire 
week  in  a  warm  situation,  and  had  thereby  acquired  such  a 
concentrated  acidity  as  entirely  concealed  its  taste  and  smell, 
the  addition  of  an  alkali  had  the  immediate  effect  of  restoring 
the  natural  yeasty  flavour.  It  is  only  necessary  to  observe,  that, 
in  such  a  case,  the  alkali  should  be  added  just  so  long  as  an 
effervescence  is  thereby  produced,  and  no  longer.  When  sour 
yeast  had  thus  been  corrected,  it  appeared  in  practice  to  possess 
the  fermentative  principle  in  unimpaired  activity,  and  to  be 
capable  of  being  employed  in  a  baking  process  with  the  same 
success  as  yeast  entirely  recent  and  fresh. 

There  seems  then  to  he  nothing  more  easy  and  nothing  more 
effectual  than  the  application  of  this  corrective  of  acidity.  It  is 
only  surprising  that  an  inconvenience  so  annoying  and  disagree- 
able, should  have  till  now  been  tolerated  by  all  classes  of  peoplo, 
when  a  simple  remedy  lay  so  close  at-hand. 

The  earlier  portion  of  the  process  of  bread-baking  has  tkow 
been  discussed  ;  we  have  briefly  detailed  the  mechanical  prac- 
tice of  the  baker,  and  have  offered  a  chemical  explanation  of  the 
accompanying  phaenomena.  And  although  the  suggestion  of  a 
remedy  for  the  mischief  of  supervening  acescence,  has  proved 
a  somewhat  lengthy  episode  in  the  history  of  the  loaf,  yet  it 
seemed  a  matter  of  too  much  importance  to  be  more  slightly 
passed  over.  It  has  now  been  pretty  fully  considered ;  and 
after  the  process  of  preparing  bread  for  the  oven  has  been  thus 
examined  in  detail,  we  proceed  to  examine  what  changes  are 
the  results  of  baking  in  the  oven. 

The  true  nature  of  these  alterations  remains  as  yet  involved 
in  very  considerable  doubt  and  uncertainty.  The  first  striking 
effect  observable,  is,  that  however  active  may  have  been  the  state 
of  fermentation  previously  at  work  in  the  dough,  before-being 
exposed  to  the  fire,  it  is  immediately  checked  and  brought  to  a 
period.  But  it  has  scarcely  been  yet  determined  what  is  the 
precise  action  upon  the  constituents  of  the  flour  whicu  follows, 
and  we  shall  now  rather  enumerate  than  discuss  in  detail  the 
various  alterations  which  probably  occur. 

It  would  appear  to  be  the  amylaceous  ingredient  which  is  the 
subject  of  the  greatest  subsequent  change.  It  has  already  been 
stated  as  pretty  certain  that  there  does  also  occur  in  the  oveti 
the  formation  of  a  saccharine  matter  at  the  expense  of  any  gela- 
tinized starch  which  may  have  been  formed  during  the  early 
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preparation  of  the  dough.  M.'Vc^el  has  further  ascertained,  in 
,aii  experiment  already  quoted,''^  that  about  one-fourth  of  the 
whole  quantity  of  th(e  dtarph  had  been  converted'  into  a  gummy 
matter  possessing  the  characters  of  torrefied  starch,  and  which, 
like  i.t,  was  soluble  in  cold  water.  The  gluten  also,,  though 
little  changed  in  amount^  as  the  experiment  of  Vo^el  shows,  is 
certainly  so  far  affected,  while  in  the  oven,  as  to  sustain  a  disunion 
of  its  particles,  and  to  be  thereby  deprived  of  much  of  its  adhe- 
siveness and  elasticity.  Bui  of  the  nature  of  these  alterations, 
little  further  has  been  determined. 

When  these  several  changes  have  taken  place;  when  the  bread 
has  gradually  swelled  to  about  double  its  bulk  in  the  oven,  and 
has  acquired  its  upper  and  under  crust,  or,  in  other  words,  has 
become  slightly  torrefied  in  those  parts  which  are  immediately 
exposed  to  the  high  temperature  either  of  the  glowing  floor  or 
of  the  heated  air  of  the  oven,  the  loaf  may  be  withdrawn,  and 
requires  only  to  be  thoroughly  cooled  in  order  to  exhibit  a  fair 
specimen  of  the  perfection  to  which  the  modern  art  of  bread- 
baking  has  been  carried.  Although  it  is,  perhaps,  impossible 
to  assign  with  unerring  precision  to  each  ot  the  several  consti- 
tuents of  flour  its  peculiar  function,  and  to  each  detail  of  process 
its  precise  effect,  towards  completing  theperfectresultof  a  well- 
made  loaf,  yet  it  may  be  a  matter  of  some  interest  briefly  to 
specify  the  peculiar  share  which  the  present  state  of  our  inform- 
ation would  guide  us  to  assign  to  each  in  the  system.  The 
moistening  of  the  flour  with  water  and  the  kneading  of  it  into  a 
homogeneous  mass,  is  the  first  step  towards  forming  the  rudi- 
ments of  the  future  loaf.  The  saccharine  principle  of  flour, 
while  it  serves  the  purpose  of  communicating  to  tne  bread  an 
agreeable  relish,  may  also  be  with  certainty  regarded  as  the 
subject  of  that  chemical  fermentation  which  introduces  carbonic 
acid  gas  into  the  system  of  the  dou^h.  Thus  there  is  generated 
the  elastic  fluid  within  the  bread  which  gives  it  lightness  and 
vesicularity.  The  gluten  of  the  flour,  an  ingredient  peculiar  to 
the  farina  of  that  vegetable,  is  of  use  in  binding  and  cemeiiting 
all  the  particles  of  dough  into  one  cake,  by  means  of  the  n^echa- 
nical  process  of  kneading;  besides,  by  its  tenacity,  when  duly 
diffused  throughout  a  loaf,  it  extends  and  dilates  within  the  oven 
into  a  thousand  little  cells,  to  imprison  the  contained  gas,  as  it 
expands  by  the  heat.  And  the  remaining  ingredient,  starch,  is 
not  only  the  great  basis  of  all  bread,  and  the  main  source  of 
nutriment  in  each  loaf,  but  besides,  in  the  oven,  becoming  rigid 
through  the  action  pf  heat,  it  materially  assists  the  permanent 
fixation  of  the  particles  of  the  loaf  while  in  its  most  expanded 
form  ;  it  is  often  the  means  of  yielding  a  certain  supply  of  sac- 
charine matter;  and  there  is  also  a  considerable  portion  of  its 
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entire  mass  formed  into  a  gummy  substance.  In  iregard  to  the 
albuminous  principle  in  flour,  it  cannot  fail  to  undergo  coagula- 
tit>n  in  the  oven,  and,  inconsequence  of  its  total  want  of  retrac- 
tility when  thus  altered,  will  doubtless  contribute  somewhat  to 
confirm  the  setting  of  the  bread,  and  enable  it  to  retain  that 
spongy  vesicular  texture  which  had  been  previously  developed 
by  the  expansion  of  the  internal  elastic  vapour.  When  these 
several  constituents  of  the  flour  have  discharged  their  respective 
functions,  and  the  various  processes  of  kneading,  fermenting, 
and  baking,  have  been  duly  performed,  the  formation  of  the 
common  wheat-loaf  is  complete. 

Such  is  the  history  of  the  ordinary  system  pursued  by  the 
btlker  in  manufacturing  the  great  proportion  of  that  valuable 
article,  bread,  in  so  far  as  it  may^  be  regarded  as  one  of  the 
hecessaries  of  life.  For  with  respect  to  those  kinds  of  bread, 
such  as  plain  water-biscuit  (sea-biscuit  for  example),  into  the 
composition  of  which  no  elastic  fluid  enters,  their  manufacture, 
may  be  regarded  as  already  described,  since  it  merely  implies 
that  nothing  relative  to  ihe  fermentative  process  shall  make  part 
of  their  preparation.  The  mode  of  makmg  them  is  in  fact  one 
of  the  simplest  and  least  interesting  pieces  of  common  cookery 
that  can  be  conceived,  and  even  if  its  details  had  not  beea 
included  within  the  account  already  ^ven  of  the  manufacture 
of  the  common  wheatrloaf,  they  would  scarcely  have  merited  to 
be  separately  mentioned. 

There  are,  however,  a  great  many  products  of  the  baker's  art, 
perhaps  confected  with  spices  or  otherwise,  which  are  prepared 
>so  as  to  belong  rather  to  the  luxuries  of  civilized  society,  than 
to  deserve  being  classed  among  the  necessaries  of  life.  In  all 
these  cases  the  same  essential  advantage  of  infusing  into  the 
bread  a  due  supply  of  an  elastic  fluid  is  equally  felt ;  but  from  a 
variety  of  c'-cumstances  it  may  occur  that  the  fermentative 
process  may  be  ill  adapted  to  attain  that  end.  The  reason  of 
this  is,  that  by  the  System  of  fermentation,  it  is  in  vain  to  expect 
gt3od  bread,  unless  avery  considerable  preparatory  delay  can  be 
spared  ;  and  if  this  delay  cannot  be  conveniently  aflbrded,  or  if 
the  more  complex  compound  of  a  confected  bread  contains  any 
ingredient  which  paralyzes  the  action  of  ihe  ferment,  the  baker 
has  found  it  necessary  to  have  recourse  to  some  other  methods 
of  introducing  the  elastic  fluid.  Many  of  these  are  sufficiently 
ingenious,  and  although  none  can  be  so  interesting  as  that 
wnich  is  the  means  of  preparing  the  great  staple  of  our  food, 
yet  there  is  much  useful  and  curious  inve^igation  connected 
with  the  examination  t>f  a  few  of  these  processes ;  to  which  we 
now  proceed. 

(To  be  ctmtinued.) 
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Abstracts  of  Papers  in  the  Philosophical  Tramactionsfor  1825^ 
on  the  peculiar  Magnetic  Effect  induced  in  Iron,  and  on  the 
Magnetism  manifested  in  other  Metals,  8^c,  during  the  Act  of 
Rotation.  By  Messrs.  Barlow^  Christie,  Babbage,  anc! 
Herschel. 

(^Continued  from  p.  116.)  ,  ' 

Account  of  the  Repetition  of  M.  Arago^s  Experiments  on  the 
Magnetism' mdnifested  by  variotis  Substances  during  the  Act  of 
Rotation.  By  C.  Babbage,  Esq.  FRS.  and  J.  F.  W*  Herschei 
£sq.  Sec.  B.S. 

The  curious  experiments  of  M.  Arago  described  by  M.  Gay- 
Lussac  during  his  yisit  to  London  in  the  spring  of  the  year 
1825,  in  which  plates  of  capper  and  other  substances  set  in  rapid 
rotation  beneath  a'magnetized  needle,  caused  it  to  deviate  from 
its  direction,  and  finally  dragged  it  round  with  them,  natur£dly 
excited  much  attention,  and  the  investigation  of  their  various 
circumstances,  and  of  their  connexion  with  the  effects  observed 
by  Mr.  Barlow  in  December,  to  be  produced  by  the  rotation  of 
masses  of  iron,  and  described  by  him  in  a  paper  read  to  the  ' 
Royal  Society,*  beeame  an  object  of  considerable  interest. 
Accordingly,  having  erected  at  Mr.  Babbage's  house,  in  Devon- 
shirenstreet,  an  apparatus  for  setting  a  copper-plate  in  rotation 
about  a  vertical  axis  by  the  aid  of  a  turning  lathe,  the  authors  of 
this  paper  proceeded  to  try  its  effect  on  a  magnetized  needle 
suspended  over  it.  The  first  attempt  failed  from  the  use  of  too 
small  a  needle ;  but  this  being  replaced  by  a  magnetic  bar  of 
considerable  weight  delicately  suspended  by  a  silk  thread,  they 
had  the  satisfaction  of  seeing  it  deviate  several  degrees  fronrtts 
point  of  rest  in  a  direction  corresponding  with  that  of  the  rota- 
tion of  the  copper-plate  ;  and  on  employing  instead  of  t^is  bar 
a  very  delicate  azimuth  compass,  belonging  to  and  the  invention 
of  Capt.  Kater,  the  influence  of  zinc,  brass,  and  lead,  was  simi- 
larly rendered  sensible. 

'*  In  this  first  trial,"  they  observe,  *' having  neither  the  com** 
mand  of  a  very  rapid  rotation,  nor  of  massive  metallic  discs,  the 
deviation  of  the  compass  observed  did  not  exceed  10  or  11  v 
degrees.  In  order  therefore  to  enlarge  the  visible  effect,  and  at 
the  same  time  disenchmber  ourselves  of  the  limit  set  to  it  by  the 
polarity  of  the  needle,  it  occurred  to  us  to  reverse  the  experi- 
ment,  and  ascertain  whether  discs  of  copper  or  other  non- 
magnetic substances  (in  the  usual  acceptation  of  the  word) 

*  See  the  hit  volume  of  liie  Annak^  p.444. 
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might  not  be  set  in  rotation  if  freely  suspended  over  a  xirailyis  _ 
magnet.     In  order  to  make  this  experiment,  we  mounted  I  mr 
powerful  compound  horse-shoe  magnet,  capable  of  lifting  2D> 
pounds,  in  such  a  manner  as  to  receive  a  rapid  rotation  aboW;< 
Its  axis  of  symmetry  placed  vertically,  the  line  joining  the  poles 
being  horizontal  and  the  poles  upwards.    A  circular  disc  06 
copper,  6  inches  in  diameter  and  0*06  inch  thick,  was  suspended^ 
centrally  over  it  by  a  silk  thread  without  torsion,  just  capable  pfi 
supporting  it.    A  sheet  of  paper  properly  stretched  was  intem 
posed,  and  no  sooner  was  the  magnet  set  in  rotation  than  the 
copper  commenced  revolving  in   the  same  direction,  at  first, 
slowly,  but  with  a  velocity  gradually  and  steadily  accelerating^ 
The  motion  of  the  magnet  being  Reversed,  the  velocity  of  the 
copper  was  gradually  destroyed ;  it  rested  for  an  instant,  and' 
then  immediately  commenced  revolving  in  the  opposite  direct^ 
tion,  and  so  on  alternately,  as  often  as  we  pleased. 

The  rotation  of  the  copper  bein^  performed  with  great  reeu^ 
larity,  it  was  evident  that  by  noting  the  times  of  successive 
revolutions,  we  should  acquire  a  precise  and  delicate  measure  of 
the  intensity  of  the  force  urging  it,  provided  we  took  care  Ui 
neutralize  the  torsion  of  the  suspending  thread.  To  make  the 
experiment  strictly  comparable  proved  however  a  matter  of  much* 
delicacy,  as  the  shghtest  change  in  the  distance  of  the  platei 
from  the  magnet  was  found  to  produce  a  material  alteration  ia 
the  time  of  its  gyration.  .\ 

Our  first  inquiry  was  directed  to  ascertain  the  efiiect  of  the 
interposition  of  difi^rent  bodies  as  screens  in  cutting  off  or 
modifying  the  peculiar  rotatory  effect  The  substances  tried 
were  paper,  glass,  wood,  copper,  tin,  zinc,  lead,  bismuth,  anti*/ 
mony,  and  tinned  iron  plate. 

The  metallic  plates  here  interposed,  as  also  the  wooden  oneSy 
were  circular  discs  of  10  inches  in  diameter  and  half  an  inch  in 
thickness,  the  metals  being  all  cast  for  the  purpose^  the  wooden 
disc  serving  for  a  pattern.  It  was  found  that  the  various  sub^ 
stances  examined  exert  no  sensible  interceptive  power.  Glastt 
in  like  manner  had  no  effect ;  but  when  the  suostance  inteiv 
posed  was  iron,  the  case  was  widely  different,  the  mag^aetie 
influence  being  greatiy  diminished  by  one,  and  almost  annilu"> 
lated  by  two  thicknesses  of  common  tinned  iron  plate.  When 
the  poles  of  the  revolving  magnet  were  connected  by  a  piece  of 
soft  iron,  the  rotation  of  the  copper  disc  was  in  like  manner 
almost  entirely  annihilated. 

Resuming  now  the  original  form  of  the  experiment,  the  copper 
disc  of  10  inches  diameter  and  half  an  inch  thick,  was  placed 
on  the  vertical  axis,  and  made  to  revolve  with  a  velocity  qf 
seven  turns  in  a  second,  a  velocity  which  it  was  found  conve- 
pieni  to  give,  and  easy  to  maintain,  coxresponding  as  it  did  witK 
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'lubfA&mT  seccmd  of  the  treadle  of  the  latiie;  and  ibw' 
iKldoftVy  unless  the  contraiy  is  mentioned,  is  to  be  uhderatoodli 
df  .all  the  rotations  so  communicated^  spoken  of  in  the  remainderi 
of  Ihis  account. 

"  The  copper-plate  thus  revolving,  the  disc  of  copper  firsts-men- 
tEoned  was  suspended  over  it;  but  though  at  first  it  seemed) 
to  be  Tery  slightly  afiected,  yet  on  frequent  and  most  carefial' 
repetition  of  the  experiment,  with  every  precaution  to  ffuard/ 
against  currents  of  air,  not  the  most  trifling  efiect  could  be^ 
perceived.  This  remarkable  result,  while  it  stands  opposed  tO; 
any  theory  of  magnetic  vortices  generated  by  the  rotation  of^ 
one  body,  and  transferring  a  part  of  its  motion  to  others,  is,  on' 
the  other  hand,  perfectly  consonant  with,  and  indeed  a  necessaiy 
consequence  of  the  view  which  will  be  taken  of  the  subject  in > 
the  sequel. 

In  like  manner  a  bar  of  hardened,  but  not  magnetized  steel,; 
wias  very  slightly,  if  at  all,  set  in  rotation  by  the  reydvihg 
copper,  not  more  thiui  probably  would  correspond  to  the  so^ 
degree  of  magnetism  unavoidably  developed  m  it  in  the  act  of 
hardening ;  but  when  magnetized  to  saturation,  it  was  made  to 
revolve  rapidly.  This  experiment  appears  decisive  as  to  the 
origin  of  the  magnetic  virtue  exhibited  bjr  the  copper  and  other 
bocaes  in  these  experiments.'  It  is  obviously  induced  by  th^ 
action  of  the  magnetic  bar,  compass-needle,  &q.  on  their 
molecules. 

r  Our  next  inquiry  was  directed  to  the  degree  in  which  this 
development  of  magnetic  virtue  takes  place  in  different  metals 
and  other  bodies.  For  this  purpose  two  different  processefi 
were  adopted.  The  first  consisted  in  securing  each  of  the 
10- inch  discs  already  spoken  of,  successively,  on  the  vertical  axis 
of  our  machine  (which  was  now  fitted  up  more  firmly).  Giving 
dienx  thus  a  rotation  in  their  own  planes,  the  azimuth  compass 
above-mentioned  was  placed  on  a  convenient  stand  centjrally 
over  each  at^the  same  distance.  The,  deviations  observed,  aa4 
tlie  ratios  of  their  sines  to  that  of  the  deviation  produced  by  om 
of  tbem  (copper)  chosen  as  a  standard,  were  as  follows  : 


I^ttne  of  thd  te* 
TDhiDgbody* 


(Motkm   of  the|(Moii( 
disc  direct,  w 
screwing.) 


Am. 


2uic 

Tin 

Leifl.... 

Antimoiiy 
bismuth  • 
Wood 


••«.•• 


no  sc 


10 
6 

8 
1 
0 
0 


7 

so 

50 

12 

6 

0 


grade,    or  un- 
screwing.) 


no  \v 

10    15 


5 
8 
1 

0 
0 


12 
55 

n 

6 
0 


Mean. 


110  24/ 
10    11 


5 
2 
1 
0 
0 


21 

53 

16 

6 

0 


BatbofthefiHce 
to  that  of  cog* 
per. 


mm* 


100 
0-90 
0-4T 
0^ 
0-U 
0*01 
0-00 


ii 


TherttpeninKpt  was  repeated  (somer  weeks  afterwards]^  plofmg 
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tke  compass  <by  a  more  advantageous  adjustment  of  ttie  appa^ 
ratus)  much  nejirer  the  revoWing  disc.  The  results  were  as 
follows: 


Name  of  the  re- 
volTmg  sub- 
stance. 


Copper. . . . 
Zinc  ..... 

Tin 

Lead  .... 
Antimony 
Bismuth  . 


Mean  of  demtions 
screwing  and  un- 
screwing. 


880  54/ 

26    48 

12    54 

7      0 

2    87 

0    32 


Ratio  of  force  to 
that  of  copper. 


1-00 
0-93 
0-46 
0-25 
0-09 
0-02 


Agreeing  as  nearly  as  could  possibly  have  been  expected  with 

the  foregoing.  ,    u     .     ,.        ,         , 

Of  the  other  metals^  silver  appears  to  hold  a  high  rank,  and 
gold  a  very  low  one  in  the  scale  of  magnetic  energy.  Indeed 
the  latter  metal  rendered  standard  by  copper  was  scarcely  more 
powerfully  set  in  rotation  than  seemed  fairiy  attributable  to  &e 

quantity  of  its  alloy.  r     •  .       ^  r 

The  examination  of  mercury  presented  pecuhar  interest,  trom 
its  fluidity,  and  the  facility  with  which  iron  might  be  ^eluded 
from  the  experiment ;  to  make  which  a  flat  ring  of  box-wood 
was  cemented  with  wax  between  two  circular  glass  discs,  so  as 
to  form  a  hollow  cylinder,  two  inches  in  internal  diameter,  and 
0-10  in  its  interior  height.  This  being  suspended,  empty,  by  a 
long  delicate  silk-thread  over  the  horse-shoe  magnet,  was  not  in 
the  slighest  visible  degree  aflected  by  its  rotation,  however  long 
continued.  It  was  then  detached  and  filled  with,  mercury, 
which,  from  having  been  thrice  distilled,  and  afterwards  having 
stood  upwards  of  a  twelvemonth  in  a  bottle  in  contact  with  a 
solution  of  the  nitrate  of  that  metal,  might  assuredly  be  regarded 
as  absolutely  free  from  iron.  Being  again  suspended  as  before, 
it  now  readily,  though  feebly,  obeyed  the  rotation  of  the  magnet 
in  either  direction,  being  fully  commanded  by  it,  and  set  in 
motion,  stopped,  or  reversed  in  its  gyrations  at  pleasure  by 
merely  continuing  or  changing  properly  the  motion  of  the 
magnet.  This  experiment  was  witnessed,  among  others,  by  our 
illustrious  President.  The  place  which  mercury  appears  to  hold 
in  the  scale  of  magnetic  energy  was  judged  to  be  between  anti- 
mopy  and  bismuth,  certainly  superior  to  the  latter,  and  certainly 

inferior  to  lead. 

In  wood,  glass,  wax,  rosin,  sulphur,  sulphuric  acid,  water,  &c. 
we  have  not  hitherto  succeeded  m  obtaining  unequivocal  traces 
of  magnetism.  The  experiment  with  unannealed  glass  succeeded 
no  better  than  with  annealed.  In  the  case  only  of  one  non- 
metalUc  body  (unless  a  mtniite  portion  of  iron  present  may  have 
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deceiyed  tis)  a  decisive  result  has  been  obtained ;  and,  wh^t  is^ 
very  sin^ar^  this  body  is  carbon,  in  that  peculiar  state  in  whic^ 
its  density,  lustre,  degree  of  hardness,  and  high  conducting 
quality,  both  as  regards  heat  and  electricity,  seem  to  give  it 
some  title  to  a  place  among  the  metals.  This  is  the  state  in 
which  it  is  precipitated  by  a  red-heat  from  coal-gas.  The  mag- 
netism developed  in  this  singular  substance  is,  however,  too 
feeble  to  admit  of  precise  measurement,  and  is  only  rendered 
barely  sensible  by  delicate  management. 

The  second  process  alluded  to  as  employed  by  us  to  compate 
the  relative  magnetic  forces  of  the  different  bodies  examined, 
consists  in  suspending  magnetized  bars  over  revolving  discs  of 
them,  and  observing  not  the  pointof  equilibrium  but  the  velocity 
generated^  or  the  time  required  for  the  description  of  certain 
spaces ;  in  other  words,  by  measuring  not  the  statical,  but  the 
dynamical  effect.  These  methods,  for  distinction's  sake,  may 
be  called  the  statical  and  dynamical  methods  of  observation. 

In  the  original  experiment  of  M.  Arago,  a  magnetic  needle 
was  made  to  deviate  or  revolve  by  t£s  rotation  of  a  plate 
beneath  it.  The  motion  of  the  needle  must  of  course  be  rendered 
irregular  by  the  effects  of  its  polarity,  and  subject  to  periodical 
accelerations  or  retardations  ;  and  it  is  obvious,  that  in  the  case 
of  a  very  weak  magnetic  force  in  the  plate  it  can  never  execute 
an  entire  revolution,  but  must  oscillate  backwcurds  and  forwards 
till  reduced  to  rest  by  the  friction  and  resistance  of  the  air.  It 
occurred  to  us,  however,  that  much  more  regular  and  uniform 
results  might  be  obtained  by  this  means,  could  the  polarity  of 
tixe  needle  be  destroyed  without  at  the  same  time  destroying  its 
magnetism ;  in  other  words,  could  the  earth's  action  on  it  be  s6 
precisely  neutralized  as  to  allow  of  its  resting  indifferently  in  all 
directions.  The  obvious  mode  of  doing  this,  by  the  approach 
of  a  powerful  magnet  acting  in  opposition  to  the  earth,  proved 
much  too  coarse  for  our  purpose,  which,  however,  after  a  few 
trials,  we  found  mi^ht  be  accomplished  to  any  required  degree 
of  precision  by  the  foUoii^in^  simple  contrivance. 

If  two  exactly  equal  and  similar  magnets  of  equal  strength  be 
placed  parallel  to  each  other,  but  in  a  reverse  position,  and  at 
«uch  a  distance  as  not  mutually  to  affect  each  other's  magne- 
tism, and  if  in  thi«  situation  they  be  firmly  attached  to  a  piece 
of  w^>od,  glass,  &c.  the  system  so  formed  will  have  no  polarity, 
i.  e.  no  tendency  to  rest  m  one  ^rather  than  another  situation, 
however  suspended.  This  is  clear ;  because  whatever  be  the 
inclination  {&)  of  one  of  the  magnets  to  the  line  of  dip,  that  of 
1^  other  will  necessarily  be  (180  +  fl),and  the  directive  forces, 
being  represented  by  the  sines  of  diese'two  angles,  will  always 
be  equal  and  opposite,  so  that  eadi  magnet  urges  the  system 
miA  eqaai  force,  but  in  opposite  directions.    Tm  truth  of  this 
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proposition^  it  is  no  less  evident,  is  independent  oi  the  axis  of 
suspension,  which  may  pass  through  a  part  of  the  system  anjy 
how  situated  with  respect  to  the  magnets,  in  virtue  of  the 
property  of  a  magnet  whose  force  to  turn  a  system,  of  which  it 
makes  a  part,  round  a  fixed  centre,  is  the  same  whenever  it  is 
placed  in  the  system,  and  the  same  as  if  it  were  in  the  centre. 

Henceit  follows,  that  if  two  equal  and  similar  magnets  be  laid 
parallel  to  each  other,  but  in  a  reversed  position,  on  a  horizontal 

Slass  plate,  freely  suspended  by  a  thread,  the  system  will  be 
evoia  of  any  polar  tendency,  (which  we  shall  express  by  calling 
fiuch  a  system  neutral.)  It  is  difficult  however  to  procure  two 
magnets  exactly  equal,  and  of  equal  force.  But  fortunately  this 
is  of  no  consequence,  as  a  slight  deviation  from  perfect  neutrality 
may  be  corrected  by  inclining  the  stronger  needle  a  little  more 
or  less  to  the  plane  of  the  plate.  In  fact  the  proposition  is 
general;  and  by  a  prqper  adjustment  of  the  positions  of  two 
magnets  however  unequal,  with  respect  to  the  axis  and  to  each 
other,  they  may  be  made  to  neutralize  each  other. 

As  this  adjustment  however  is  nice,  and  as  maenets  influence 
each  other,  and  our  object  moreover  called  for  tne  utmost  deli- 
cacy, we  adopted  a  more  refined  application  of  the  principle  just 
detailed.  A  circular  glass  disc  was  prepared,  eight  inches  in 
diameter,  and  suspended  by  three  silk  threads  from  a  filament  of 
silk,  descending  along  the  axis  of  a  copper  tube  about  five  feet 
long,  passing  with  stiff  friction  through  collars  in  the  cieling  of 
the  apartment,  and  serving  nicely  by  means  of  an  index  to  regu- 
late tne  height  of  the  glass  disc. 

At  the  opposite  extremities  of  two  diameters  at  right  angles 
to  each  otner,  four  equal  small  bar  magnets  were  fixed  in  a 
vertical  position,  having  alternately  their  north  and  south  poles 
downwards.  This  position  promised  to  present  two  material 
advantages ;  first,  that  in  neutralizing  the  system  we  have  not 
the  whole  polarity  of  the  magnets  to  contend  with,  but  only  the 
small  remains  of  directive  tendency  which  arises  from  the 
magnetic  axis  in  each  not  being  precisely  coincident  with  its 
axis  of  figure,  since  it  is  evident  that  an  infinitely  thin  magnetic 
cyUnder  placed  perpendicularly  to  the  horizon,  would  firom  that 
cause  alone  be  indifferent  as  to  situation ;  secondly,  that  in  this 
situation  their  poles  interfere  with  each  other's  action  on  the 
plate  revolving  below  them,  less  than  in  any  other.  Instead  of 
four  we  might  (and  as  will  be  seen  occasionally  did)  place  a 

freater  number  of  magnets  round  the  circle,  or  within  its  area, 
ut  for  the  experiments  now  in  view  four  were  enough. 
The  system  so  constructed  was  found  to  require  no  aflter 
adjustment,  being  to  all  appearance  perfectly  neutral,  so  that 
this  part  of  our  purpose  was  completely  accompUshed,  and  the 
earth  s  action  eliminated  from  the  inquiry.  The  irregular  torsion 
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of  the  silk-thread  however  still  embarrassed  us  a  good  deal. 
Bat  though  this  undoubtedly  caused  individual  results  to  differ 
more  from  the  mean  than  we  had  expected^  it  is  not  sufficient  to 
account  for  a  singular  anomaly  observed  not  only  in  the  mean 
results  of  a  great  number  of  trials^  but  in  all  individual  cases; 
viz.  that  by  this  mode  of  obiServatioUy  zinc  was  invariably  found 
to  stand  above  copper  in  the  scale  of  magnetic  action,  whereas 
in  the  determination  by  the  statical  method,  where  the  deviation 
of  the  compass  was  observed,  the  former  metal  was  as  invariably 
found  to  be  placed  below  the  latter,  the  other  metals  retaining 
their  order. 

Comparing  the  means  obtained  by  the  apparatus  iust  described 
of  all  the  lines  in  the  table  constructed  of  the  results  for  copper, 
zinc,  tin,  lead,  and  of  the  six  first  for  copper  and  antimony,  the 
proportional  intensity  of  magnetic  action  for  each  respectively 
will  be 

Zinc !•}! 

Copper 1-00 

Tin 0*51 

Lead 0-26 

Antimony 0*01 

The  smallness  of  the  number  for  antimony  is  here  also  very 
remarkable.  That  for  bismuth  deduced  by  this  means  would  he 
still  more  minute,  so  small  indeed  that  the  torsion  of  the  thread 
would  not  allow  of  its  magnitude  being  fairly  determined,  the 
suspended  system  merely  performing  extensive  oscillations  in 
very  long  times. 

This  method  however  requires  us  to  operate  on  very  consider- 
able quantities  of  the  substances  under  examination,  a  great 
disadvantage,  as  it  cannot  be  applied  to  the  scarcer  metals,  and 
does  not  admit  of  the  use  of  the  common  ones  in  a  state  of  rigo- 
rous purity.  A  method  at  once  more  simple  and  expeditious, 
and  allowmg  of  our  acting  on  small  quantities  of  matter,  is  to 
suspend  portions  of  the  dinerent  bodies  we  would  try,  similar  in 
form  and  exactly  equal  in  size,  over  the  revolving  magnet,  and 
noting  either,  dynamically  the  times  of  successive  revolutions, 
or,  statically  the  point  of  equilibrium  between  the  rotatory  force 
and  the  torsion  of  the  string.  This  method  we  pursued  in  a 
very  interesting  part  of  the  inquiry,  viz.  in  investigating  (after 
M.  Arago)  the  effect  of  a  solution  of  continuity,  partial  or  total, 
in  the  mass  acted  on. 

A  disc  of  lead  of  two  inches  in  diameter  and  one-tenth  thick, 
was  suspended  in  a  small  thin  wooden  tray  at  a  given  distance 
from  the  horse-shoe  magnet,  revolving  witn  the  usual  velocity, 
at  first  entire,  and  then  successively  cut  with  a  chisel  in  raaii 
nearly  up  to  the  centre,  as  represented  in  the  following  page. 
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Fig.l. 


Fig.  2. 


Fig.  3. 


Fig.  4. 


Fig.  5. 


The  times  observed  and  forces  deduced  in  the  several  cases 
were  as  follows : 


Bev. 

Disc  uncut. 

Disc  cut  as  in 
Fig.  1. 

Disccutasin 
Fig.  2. 

Disc  cut  as  in 
Fig.  3. 

Disccutasin 
Fig.  4. 

Disccutasin 
Fig.  5. 

<= 

/== 

<= 

/= 

t= 

/= 

t= 

/= 

t^ 

:^ 

/  = 

/= 

1 

28-2 

1258 

SO-9 

1047 

33- 1 

913 

421 

564 

481 

432 

55*6 

324 

i 

41-2 

1178 

44-5 

47-4 

59-8 

690 

81-4 

302 

3 

50-6 

1172 

650 

69-0 

74-7 

86*6 

103-3 

281 

4 

58-7 

1161 

63-9 

68-3 

880 

102-1 

124-5 

258 

5 

66-4 

1134 

720 

77-2 

100-0           |ll6-8 

145-9 

2S5 

Similar  effects  were  observed  in  other  metals,  but  in  different 
degrees.  For  instance,  in  the  case  of  soft  tinned  iron,  the  same 
number  of  cuts,  made  in  the  same  manner,  produced  a  very 
slight  diminution  of  force,  while  in  copper  the  effect  of  the  same 
operation  was  to  reduce  the  force  in  the  ratio  of  1  to  020. 

A  thin  disc  of  copper  suspended  at  a  givea  distance  over  the 
revolving  magnet,  performed  six  revolutions  from  rest  in  64**8. 
It  was  then  cut  in  eight  places  in  the  direction  of  radii  nearly  up 
to  the  centre  and  45  asunder,  by  which  operation  its  magnetic 
virtue  was  ao  weakened,  that  it  now  required  121"'3  to  execute 
the  same  number  of  revolutions.  The  cuts  were  now  soldered 
up  with  tin,  and  the  magnetic  action  was  now  found  to  be  so  far 
restored  as  to  enable  it  to  perform  its  six  revolutions  in  57"'3, 
that  is  to  say,  very  nearly  in  the  same  time  as  when  entire.  This 
is  the  more  remarkable,  since  tin,  as  we  have  seen,  is  n6t  above 
half  so  energetic  as  copper  when  acting  directly.     This  indirect 
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■V.  • 

mode  of  action,  therefore,  affords  us  a  means'  of  magnifying  small 
magnetic  susceptibilities,  which  may  hereafter  prove  very 
valuable. 

To  illustrate  this  more  strongly,  we  suspended  a  brass  disc  of 
2*26  inches  in  diameter,  and  0*15  inch  in  thickness,  as  in  the 
last  case,  and  noted  the  time  of  its  performing  sudbessive  revo- 
lutions  as  follows : 


1  rev. 

2  rev. 

3  rev. 

4  rev. 

6  rev. 

20»'2 

29-1 

35-2 

40-8 

46-7 

It  was  now  cut,  as  in  the  last  case,  but  it  being  necessary  for 
this  purpose  to  use  a  saw,  the  abraded  portions,  which  were 
pretty  copious,  were  strewed  over  it  with  the  intervention  of  a 
piece  of  thin  paper,  to  obviate  the  effect  of  loss  of  weight,  as 
nearly  as  might  be.  The  times  were  now  found  increased  as 
follows : 


1  rev. 

2  rev. 

3  rev. 

4  rev. 

5  rev. 

4M 

57-9 

71-0 

830 

93-7 

being  almost  exactiy  doubled,  and  of  course  the  force  was 
reduced  in  the  ratio  of  about  4  to  1. 

The  cuts  were  now  cleanly  soldered  with  bismuth;  and 
though,  as  we  have  seen,  the  direct  force  of  bismuth  is  so  small 
as  to  be  scarcely  perceptible,  yet  its  indirect  effect  in  restoring 
the  magnetism  of  the  brass  was  such  as  to  caus^  the  same  arcs 
to  be  described  in  the  following  numbers  of  seconds : 


1  rev. 

2  rev. 

3  rev. 

4  rev. 

6  rev. 

28-2 

39-7 

48-4 

66-3 

63-0 

which  require  the  exertion  of  an  accelerating  farce  more  than 
double  that  developed  in  the  last  tnal. 

The  bismuth  was  now  melted  out,  and  the  cuts  being  carefully 
washed  with  melted  tin,  were  filled  with  fresh  tin,  which  was 
allowed  to  fix,  and  the  disc  being  trimmed,  and  replaced,  the 
times  were  now  found  to  be 


21-7 


30-8 


38-0 


43-5 


48-7 


The  restoration  of  energy,  as  in  the  case  of  the  copper  disc,  is 
here  very  manifest,  the  times  of  rotation  being  nearly  reduced  to 
their  original  magnitude.  The  comparison  of  these  gives  for  the 
accelerating  forces 


Brass,  uncut 1*00 

cut 0-24 

soldered  with  bismuth  0*53 
soldered  with  tin ... .  0*88 


Copper,  uncut I'OO 

cut 0-20 

soldered  with  tin  0-91 


0 

The  effects  of  soldering*  with  lead  and  with  fusible  metal 
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were  also  tried»  and  foand  to  be  both  represented  dri  the^'fiibiM 
scale  by  the  same  fraction,  viz.  0*85>  being  but  Tery  little  inferiot 
to  tin.  'M    » 

When  the  soldering  is  imparfect,  the  effect  in  restoring  the 
magnetic  action  is  proportionally  weaker,  but  the  influence  of 
ever  so  small  a  free  metallic  commwiication  is  sensible;  * 

A  disc  of  lead  cut  in  8  radii  as  above  was  found  to  make-  <tti6 
revolution  in  58''3.  It  was  then  wetted  so  as  to  fill  Ihe  cutd 
with  sulphuric  acid,  and  the  time  of  revolution  was  found  to  be 
57*3 ;  so  that  the  influence  of  sulphuric  acid,  even  when  thus 
magnified,  is  still  equivocal ;  audits  magnetism,  if  it  exists;  eaa 
hardly  be  estimatea  at  a  thousandth  part  of  that  of  copper,  a^d 
is  probably  still  lower. 

The  reduction  of  the  metals  to  filings  or  to  powder,  was.  found 
to  produce  a  still  more  striking  diminution  of  their  magnetic 
energy ;  and  a  class  of  experiments  of  great  interest,  as  to  the 
effect  of  the  agglutination  of  these  powders  by  metalliQ  and  non« 
metallic  cements  and  liquids,  immediately  presents  itself;  into 
which  want  of  leisure  only  has  hitherto  prevented  our  entering, 
as  well  as  on  the  important  subject  of  the  magnetism  of  metatlic 
alloys  and  atomic  combinations,  with  which  this  branch  of  the: 
inquiry  is  essentially  connected. 

{,Tobe  continued*) 


Article  III. 

* 

On  the  Rationale  of  the  Formation  of  the  Filamentous  and 
Mamillary  Varieties  of  Carbon  :  and  on  the  probable  Existence. 

'  cf  but  two  distinct  States  of  Aggregation  in  Ponderable  Matter. 
By  E.  W.  Brayley,  Juu.  ALS, 

(To  Richard  Phillips,  Esq.  FRS.  &c.) 

BISAR  SIR,  Juhf7,\S26: 

I  HAVE  perused  with  much  attention  and  interest  Dr.  Colqu* 
houn's  paper  on  the  new  capillary  variety  of  carbon,  &c.  in  the 
Annals  for  the  present  montn;  and  I  beg  to  offer  a  few  remarks - 
on  some  of  the  phsenomena  and  substances  in  question,  which 
you  may,  perhaps,  deem  worthy  of  insertion  as  supplementary 
to  his  communication.    Dr.  Colquboun  regards  the  mode  of 
formation  of  the  filamentous  carbon  he  so  minutely  describes,  as 
inexplicable  by  any  facts  which  chemistry  can  as  yet  furnish ; 
and  he  considers  the  evidence  afforded  by  the  external  charac- 
ters of  that  and  some  of  the  mammillated  varieties,  of  their  ' 
forms  having  been  assumed  out  of  a  state  of  fusion,  to  be^  when 
viewed  in  conjunction  with  the  known  infusibilily  of  carbon, , 
anomalous  in  the  extreme.    I  may  possibly  «have  overlooked  or , 
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jjjrfinwitild  80lit»fcet4ii\tlfe  dade,  wlibh  kas  &  material 'betriag 
mk\ii»  diUBe  bf  4lte  phtenpoiena  to  be  explatbed ;  •  bat  it  does 
appear  to  me  that  these  pheenomena  ai^e  8U8ceptible  of  a  ready* 
aiW-  sfttbfcctbty  easiBanatiori;  -  for  which  Dr.  G.  himseitf  has  pro- 
ladadrthefioateHab* 

'  For  the  pnrpdee  of  showing  this^  a  brief  recapitulation  of  the 
pnaciifalfaots  sdated-will  be  necessary.  A  current  of,  an  aeti-* 
fiMBoat  combination  .of  carbon  is  made  to  act  on  iron  heated 
aeavlyi  te  whit^iesBi  and  defended  from  the  action  of  atmospheric 
air.  Ilie  gas  undergoes  decoinposition,  a  portion  of  its  carbon 
oomlniies  with  the- iron,  producing  steel,  whibt  another  portion 
Vprecipitated  ih  various  forms,  but  in  a  state  of  pmihr.  Ati|d 
the  diaraoters  of  some  of  tlie  varieties  of  the  carbon  thus  pro* 
imlicate  them  to  have  been  in  a  state  of  fusion  at  the 
of  their-  formation .  Bfit  Dr.  Colquhoun  views  the  infu- 
aHiU^  ^of '  carbon '  at  the  temperature  to  which  the  gas  is 
s^ecCkl,  to  being  at  present  an  insuperable  difficulty  in  the 
es^iianation  of  the  phcenomenon';  as  one  which  renders  it 
impoailible  to  understand  the  natare  of  the  process  by  which  the 
carbon  is  Ideposited,  either  in  the.new  method  of  makmg  steel,  or 
iBr^flie  operation  of  obtaining  gas  from  coal. 
'  I  may  here  observe,  before  proceeding  to  offisr  what  I  conceive 
to  be  the  rationale  of  this  process,  that  the  statement  made  by 
Dr.  C.  that  carbon  has  not  exhibited  even  a  tendency  to. fusion 
in  the  most  intense  artificial  heats,  is  not  exactly  correct;  for 
although  it  is  unquestionably  one  of  the  most  infusible  of  bodies, 
yet  distinct  evidence  of  the  partial  fusion  both  of  graphite  and  of 
the  diamond,  were  obtained  by  the  late  Dr.  E.  D.  Clarke,  in  his 
experiments  with  the  oxy-hydrogen  blowpioe.  But  even  if  there 
were  no  evidence  of  the  fusion  of  carbon  oy  artificial  means,  it 
is  not  obvious,  I  think,  why  that  circumstance  should. militate 
against  the  belief,  that  a  suDstance  bearing  every  appearance  of 
having  once  been  liquid,  should  in  reality  have  been  in  that 
state. .  AH  th^t  could  fttirly  be  said,  would  be,  that  in  experi- 
ments instituted  for  the  purpose  of  endeavouring  to  fuse  carbon', 
it  remained  infusible,  at  a  temperature  equal  or  even  superior  to 
that  to  which  it  could  have  oeen  subjected,  by  the  process  m 

Siestion.  And  this  would  be  merely  one  of  the  many  case^  in 
e  arts  dependent  on  chemical  principles,  in  whicn  certain 
{AflBnomena  take  place,  naturally,  as  it  were,  in  certain  opera- 
tions, that  cannot  to  produced  by  experiments  expressly  directed 
to  those  objects ;  and  which,  in  fact,  are  as  inexplicable,  and 
as  difficult  of  access,  as  many  of  the  operations  m  which  the 
powers- of  nature  are  alone  coucera^d. 

And  now,  merely  remarking  that  my  reason  for  regarding  the 
fusion  of. graphite  as  part,  of  the  evidence  of  that  of  earinm 
hav^g  been^nected^  wifi  appear  in  a  subseqaentcoinmuaicatioQ» 
I  proceed  to- submit,  with  much  deference,  the  rati<}nale  of  the 
,  New  Series,  VOL.  xtx. ^  o       '.     , 


m       Mr.  BrM^k^mtks  MimN<^t^eflfmati(m    [$ngi 


^i^  tbem  io  e^fsb  qtbef^  r§Hipve<^  the  spf^jf^si^  fmwimyv 

hydrogen  in  the  gaseous  state,  retains  that  state  np^a  it§  pep^riitrai 

mu»t  require  a  teiop^ature  pf  unl^nown  ^n|keii#i^  fox  '^  1|rWf  (t 
TiitiQR .  h  a^-t  fonvi,  p^^e^  irito  ttie  tiq\;Li4  stiflte*  Tbi^t  i^V^^^t 
in  €K)insequeDi;^e  pf  the  high  temperature  {require^  fpT  iu^  jy^ii#fiit^«- 
tioHi  »  temperf^tuse  far  ^w^om^  Ihat  pf  the  stoel-chesi^or  tj^n 
g^rr§tx>rt9  It  wmot  ie^iOr(a  circum^^nce  w)»ic)|  ii^  in  pevf^ct 

igo^eni^at  with  the  grp%t  ipfusibilit^jr  pf  c^hpn  ^  ^yiaf2p4  by 

cqcperimevit})  md  it  pai|9e9»  inst£H»t;af)eq^9ly>  iitfo  a  4(;e|$  f>f 
•pHdity ;  its  liquefiiotioQ^  pf  cpur$e,  t^kipg  plfvcei  >f  p||)y  ifi  fbll 

mcweiMi  of  oiemiUarv  m  fileipeAtous.fonp^pi).''    Tb(^  im^  9f 

Ihis  pperatioft  would. cert^a}]^  be,  the  pvo4i^c^pf|  pf  si|bstfM»^i 
pith  chA¥»ctef«  indipstting  their  fprn^s  tp  hay^  i^^^  'i  a«^i|me4 
out  pf  a  state  of  fiisiipp."  .  A|id  ye(  the  ^t  of  th^  great  m^^if 

ph^Qomene^  leooid  be  in  reelity  a  c^hi^f  P§^P  of  tbet^ppA%ff^<^^^ 

exhibited  by  the  substapofij9r    The  ip^tiikta^ippvi^  Pf^fMlftfa  %)f9l 

lhe  Uquid  to  the  epUd  ste^te,  wpuld  prpypfit  thf^  a^epo^  pf  (he 
f  urroiuidiiig  f  fM9eov«  spb8t«^9es,  of  the  irq«,  pi:  pf  ^e.^^ieji 
vessel,  ^m^  mterfefiivg  ^rith  the  cphec^ivp  afllai^  ^^  tf ii4e^i^ 
to  upion  pf  the  patstiples  qr.mplecu^e«^  of  9oUd  csi^bon  r^s^og 
irom  the  tmnsitipp,  and  they  woul4  of  cow^p  wite  i^  t^  fr^9«| 
manner,  and  c^ooording  on)y  to  their  oif^p  jpi^pff^  pv^^ti^MI^ 
indep^deotly  of  J^e  aetipp  of  the  contiffPPPSf  (ipdi.q^.  ^b^  th# 
t^haraoters  pf  the  fprips  pf  c9.rbon  $p  proauced^  wp^ar  mi^  (9 
indicate  that  thia  Wfia  actually  the  pas^.  Ppe  pf  ibpPD  ppA^i$tf» 
nCfine  cs^iUvy  iil94nents.  Npw  aU  we  .la^pwjy  I  Vati^y'f  i  Qf  ^^r 
{lusoulav  iqrpes,  apd  ojf  their  agency  ip  the  prpductipi^  ^f  ^id% 
ivonld  le%d  ua  to  belieye,  thftt  tb^  eilddep  prpdnptipn  1^  fix^tip4 
of  t^  solid  par|4ele&  pf  c^bop,.  4U($P«ie4  ip  the  e^ph^atiop  j 
Jhave  ventured  to  give,  would  cause  ^n  aggregatiop  of  them  iu 
me  direfiiion  oxiiy,  which  wopld  of  coprse  prpdppe  ^  cpjlpptioiiL 
q£  filaioDepta ;  the  suddeoness  of  the  pperation  prpvoptipg  ih^ 
attraction  of  erystallizatipn  fropi  h^vjpg  place,  Thfit  ^ttr^ptioi^ 
.would  scarcely  hav.e  time  for  iqcipient  {ijgppqy,  before  the  carbpil 
would  have  ceased  to  be  eipenabl^  to  \t»  iniluenpe*  }f or  doPf( 
the  maniillary  form  of  the  other  variety  ip  any  way  ppppsp  ^bip 
hypqtbesis:  all  the  other  ms^pail)aiy  popcretionil  in  pature  wU]k 
which  we  are  acquaiptedi  (and  on  e^Kup^inatiop  pf  the  carhpn.  \t 
will  doubtless  be  found  to  be  the  pi^se  with  that,)  a^e  frpip  th^ 
aggrc^tipn  of  fibres  radiatipg  iropA  c^  ceptre  ip  pvery  direction, 
apd  tending  thus  to  form  spheiies,  4he  completp  fonpatip^  qf 
which,  however,  is  interrupted  wd  piPF^tedj  by  the  |ib|sep 
proceeding  frowL.di%eat  loeiMlree  mpptmg  and  W^PPptpig  ef^c|i 
other  in  the  operation,  by  which  the  sphpl^pe  bppqiPt  WTPgul^rly 


mmV^m»l(ii»  VMfii^fAf  wnA  inteiteinglefl.  That  9UGh  it  die 
rtfitrtqte  0(  timlwiBftry  concretions,  the  ezamiofttiofi  of  a  specimen 
of  botayciidal  ^irc«h6toae,  or  of  malachite,  will  ooavinoe  every 
4)|Nmver-  And  Ib^  tendency  to  unite  around  centres^  nrhich  all 
bodies  manifest,  when  at  liberty  to  exert  their  inherent  qualities, 
Hfifi|kGt^d  by  surro^ndiog  or  conti|(uous  substances,  would 
||fpatiC9  this  mannllgry  structure,  as  in  the  instances  just  men- 
Kooed,  from  the  filameitts  already  formed  by  the  attraction 
b^foi9  described. 

I  aanqot  but  think  it  probable,  that  if  this  carbon  could  be 
k^t  in  fusion,  and  be  slowly  instead  of  rapidl]^  cooled,  the 
•temp  W0iild  airange  themselves  in  several,  directions  at  once, 
or  Jtt  a  c^taUine  arrangement,  and  that  thus  the  diamond 
^rauld  be  the  result.  We  know  crystallization  to  be  in  aH 
'1M80S  a  gfadual  process,  and  to  arise  from  liquidity  continued 
If^r  si'SMstbte  portion  of  tiaie.  On  the  other  hand,  the 
jMtaiMLQeou^  transition  from  the  liquid  to  the  solid  state 
MHMMS  to  be  the  cause  of  the  pulverulent  or  irregular  form 
.at-  the  Ti^ieiies  of  ^u*bon,  obtained  by  passing  alcohol  and  cer<- 
iaiii  oils  through  ignited  poopcelain  tubes.  And  it  may  be 
fsmarkod^  Ijlat  the  csrbon  produced  by  the  decomposition  of 
the  gas,  in  Mr.  Slsietntosh's  process  for  making  steel,  must 
neotfseariW  be  in. a  state  to  exert  its  inherent  properties,  min^h 
nmrei  fm^  and  independently,  than  in  the  cases  last  referred 
%9 ;  «Bd  fa^noe  the  greater  approximatiom  of  the  carbon,  sepa^ 
sated  in  tiiat  praoess,  to  what  we  may  suppose  to  be,  pre* 
emineDtly,  the  proper  form  of  that  substance.  As  so  manj 
otha?  substances^  when  in  their  nascent  state,  exhibit  their 
properties  in  a  much  more  decided  manner  tiian  2X  other  times, 
thi»  may  also  be  one  of  the  reasons  why  this  carbon  is  in  a 
deMor  stale  of  aggregation,  &c.  than  in  its  more  common  forms^ 
nbtauned  under  cii^eimstances  less  favourable  to  the  free  deve- 
kq^ment  of  its  inh^ent  properties. 

'  But  it  may,  perhaps,  be  objected  to  the  hypothesis  I  have 
advancied  on  the  formation  of  the  maiyiillary  and  filamentous 
varieties  of  carbon,  lbs|t  we  have  no  proof  that  the  liquid 
state  necessarily  intervenes  between  the  aeriform  and  the  solid 
states^  and  that,  for  aught  we  know,  a  body  may  pass  di-* 
reptly  from  the  former  to  the  latter.  It  appears  to  me,  how-* 
ever,  that  the  great  bulk  of  facts  in  Chemistry,  in  which  the 
passs^e  of  bodies  fh>m  one  state  to  another  is  concerned, 
together  with  all  that  we  know  of  the  production  of  vapours  from 
liquids,  and  the  condensation  of  vapours  into  liquids  reci* 
pi^calty,  points  to  the  conclusion,  that  the  liquid  is  a  necessary 

tnd  an  invariable  intermediate  state  to  the  solid  and  the  gaseous, 
skall  noty  however,  oontent  myself  with  this  general  statement. 
i  s^l  first  urge  some  reasons  tov  thinking  that  the  above  is  the 
daae  iq  aS  instatices,  derived  from  some  recent  discoveries  in 

.  o  a 
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chemistry;  and  then  proceed  to  adduce- ex_ 
.that  it  actually  occurs  in  some  cases,  distingaished  iromolih^rs 
only  by  the  circumstance  of  their  taking  place  a^  temperatqres 
sufficiently  low,  to  allow  of  their  being  made  subjects  of  ei^peri- 
mental  observation.  ;>• 

It  will  be  sufficient  merely  to  state  that  Mr.  FarttdaYV^  ezpeij* 
ments  on  the  liquefaction  of  gases,*  have  annimlaled;  the 
.distinction  formerly  believed  to  exist  between  ga$es-Mnd  vapourt, 
and  have  shown  them  to  differ  merely  in  density,  and  oouse- 
quently  that  the  passage  from  the  rarest  gas  to  the  densest 
vapour  is  by  indefinable  and  continuous  degrees.  In  like 
manner,  the  experiments  of  M.  Cagniard  de  la  Tour  on  the 
combined  action  of  heat  and  pressure  on  certain  liquids^^*  toge- 
thei*  with  some  now  well-known  facts  indicated  by  the  phnno- 
mena  attending  the  production  of  steam  from  the  generator  pf 
Mr.  .Perkins's  steam-engine,  show,  I  think,  that  no  line -of 
demarcation  can  be  drawn  between  vapours  and  Uquids,  but  that 
they  likewise  pass  into  each  other  in  a  perfectly  continnpis 
manner,  by  imperceptible  degrees.  It  appears  to  me,  in  abort, 
that  the  aggregate  of  our  knowledge  respecting  the  diflerent 
forms  of  ponderable  matter,  as  regards  their  relations  to- latent 
heat,  according  to  the  received  doctrine  on  the-cause  offlnidity, 
leads  directly  to  the  conclusion,  that  there  are  only  two  Budji 
forms,  the  solid  and  the Jluid;  tfie  distinction  of  the  latter  iofto 
aeriform  and  liquid  being  still  however  retainable  with  propriety 
as  a  matter  of  convenience,  though  there  seems  every  reason  to 
believe  it  a  distinction  that  has  no  real  existence.  The  accurate 
reasoning  of  Mr.  Graham,  I  may  also  remark,  in  his  obseiratioBS 
on  the  absorption  of  gases  by  Uquids,  quoted  in  the  same  number 
of  the  Annals  in  which  Dr.  Colquhoun's  paper  appears,  as  well 
as  the  experimental  evidence  be  cites,  is  entirely  favourable  to 
this  view  of  solidity  and  fluidity  being  the  only  distinct  phyaieal 
forms,  or  states  of  aggregation,  of  ponderable  matter;'  tfie 
gaseous  and  the  liquid  states  being  merely  continuous  degrees  of 
one  and  the  same  form..]: 

•  See  Phil.  Trans,  for  I8S3 ;  or  Jnnals,  N.  S.  voL  yu.  p.  89. 

f  Ann.  de  Chim.  et  de  Ph3r8.  torn.  xzi. ;  or  jinnalty  N.  S.  toI.  t.  p.  990. 

t  Since  the  above  paragraph  was  written,  I  have  read  a  paper  by  PioCesior  Oentod} 
published  in  Schweigger's  Journal  for  December  last,  in  wnim  are  detailed  the  icniHi 
of  a  series  of  experiments  made  by  him  and  Capt.  Sdiwendsen,  with  die  view  of  4ettr- 
mining  whether  the  law  of  the  compression  of  aeriform  bodies  discovered  by  Mfristtt 
extended  to  high  pressures,  which  had  been  doubted  by  certain  niathfinatinans.  IJie 
result  was  the  complete  verification  of  3f  ariotte*s  law  for  all  pressures^  whilst  the  gnts 
retain  their  aeriform  state.  At  the  condusiou  of  the  paper,  Profl  Oersted  expccMSi&is 
opinion,  derived  from  experiment,  that  liquids  are  subject  to  the  same  law ;  and  if  ^ 
sliall,  on  further  investigation,  prove  to  be  the  fact,  it  will  tend  to  confiim  my  agampj 
given  above,  that  the  gaseous  and  the  liquid  states  are  essentially  the  same. 

The  following  is  a  translation  of  the  passage : — *^  The  compression  of  liquid  bodiei 
reducible  to  drc^,  is,  as  far  as  our  experience  yet  goes,  sul^ject  to  the  tame  law  ;  hm, 
too,  the  compression  and  the  compressing  power  aeem  to  besr  a  direct  iclaliye  fnffi'' 
tion.  We  m&y,  therefore,  assume,  that  toe  gases,  converted  into  Uqnida  reducihyte 
dnp99  begin  again^  to  fbllow^  the  same  law  to  wUch  they  answered  aa  gaaou  '  1f^ 
should  be  confirmed  by  further  expenmenta^  \ltc\«^  he  said  dial  the  compitiiiflii  of 


vms  Wiig  premiBedy^the  ne±t  step  wtbe  inquiTy  Is  to  agc'er- 
iltti'wkitt ajfe tbeneansy ezelusive orcrystadlizatioii^  of redacitig 
a  itorer  to  a  denser  form  of  imftttfer.  But  two  modes  of  doing 
thi»tfe  at'presetitk&olm;  viz.  dimimttion  of  temperature ;  and 
ibe  appraxiii^tib&  of  the  molecules  of  bodies  by  mechanical 
iHeans^  in  which  an  evolution  of  caloric  take^  place.  The  pro-' 
dliistms  of  sdltd  ftom  aeriform  matter  by  the  combination^  of  two 
vgaaeQus  'bodies^  is  not  to  be  regarded  as  a  third  method  of 
eiec^ng  this ;  for  it  is  merely  a  case  of  the  €rst  mode  just 
^■Q^tftioaed ;  the  temperature  at  wbidi  the  elements  of  the  solid 
wittdi  4s  |!airaQled  are  retained  in  the  gaseous  state,  bein^  insufii- 
tieiit  to -allow  their  comhinatibn  to  remain  aeriform.'  The  pro- 
dtiBtiOn  of  86lid  carbonate  of  ammonia  by  the  union  of  the 
earbonic  acid  and  ammoniacal  gases,  is  a  familiar  illustration  of 

fUs' fHTOOeSS. '  * 

Nowv  aS' already  observed/ therie  is  every  reason  to' believe^ 
tbat  no  definite  distinction  exists  between  the  state  of  gas  and 
}^p|id>  but  that  the  only  physical  difference  between  the  lightest 
gas  and  'the  heaviest  liquid,  is  in  density ;  the  intermediate 
'degrees  being  supplied  by  vapours  and  liquids  increasing  in 
density  in  the  most  gradual  manner.  We  know  too  that  the 
fihitreault  of  the  application  of  cold  to  a  ^s  susceptible  of 
leductioa  to  the  liquia  state,  is  its  condensation ;  we  know  that 
tbis  condensation  goes  on  with  the  diminution  of  temperature; 
)ia€fl  at4^Bgtb,  when  the  process  has  been  carried  to  a  sufficient 
ejrtent,  the  result  is  the  successive  production  of  dense  vapour 
and  of  liquid*  It  affords  no  argument  against  what  I  am  advanc- 
ing, that  tike  combined  application  of  cold  and  pressure  is  in  many 
cases  necessary  to  effect  this ;  for  each  successive  stage  in  the 
GflOidensation  is  produced,  with  the  one  agent,  by  the  abstraction 
^f  caloric,  and  attended,  with  the  other,  by  its  evolution ;  so 
that  the  passage  of  latent  into  sensible  heat  takes  place  in  the 
'same  manner,  asMl  is  as  materially  concerned  in  the  process,  as 
*  would  be  the  case,  were  either  method  to  be  employed  exclu- 
sively. 

With  this  trtiin  of  consistent  phsnomena  before  us,  and  with 

liodies  ceases  to  oonfonn  tothese  rules,  only  in  the  moment  of  their  transition  from  one 
ite^  of  a^;regBtion  to  another.'*  «> 

The  retutor,  hoirever,  wiU  not  faXL  to  perceive,  that  a  drcumstance  alluded  to  in  the 
laM  dmuBCy  is  un&vottrable  to  my'oinnion ;  and  as  the  statennent  is  one  of  some  import- 
aaoe,  and  I  am  not  quite  satisfied  of  the  accuracy  of  the  foregping  translation,  it  may 
beas  ireO  to  subjoin  the  extract  in  the  di^nal  German. 

**Die  Compvessien  tvopfbar  flUssiger  Korper  ist,  so  weit  bis  jetzt  unsere  Erfahrungen 
Mielicii,  dmsflben  Ctesetze  nnterworfen;  auch  hier  scheint  Compression  und  Druck. 
kmft  im  Vedikltniss  zu  stehen.  Man  kann  daher  annehmen,  dass  die  zu  tropfbaren* 
•  Ff&sslgkeiteti  umgewanddten  Case  von  Neuem  anfangen  dem  namlichen  Gesetze  zu 
IU|gai,  trticbem  sie  als  Gase  entspracben.  'Auch  ist  es  ziemlich  wahrscheiulich,  dass 
^'  in  feste  KlJfMr  umgewaadfitten  flUssigkeiten  jenem  Gesetze  unterworfen  sind. 
Wennadi  dieis:auich  wdtere  VetsuchebestStigt^  so  kann  man  sagen,  itass  die  Zutom* 
■rtPprwiiftifig  dnes  Korpers  nur  allein  in  den  Uebergangsmomenten  aus  einen  Aggrcga* 
iafMif«Zii8taiid  in  den  iindenlMifbi>rt  tfdi  naeh  jenem  Gesetse'sur^^elii." 
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the  general  laet»  m  adiilioni  ditl  in  Mdmm  mm^0liaf  iridiia 
wt  ephere  of  olmertatMni^  tihe  mM  teeulle  fimn  idle  S^mi  iM#^ 
may  we  nol  fairiy  mfer^  that  tile  Uc}oid  eMte  kmuiaMy  HikM 
plaee  between  the  aeriform  and  the  Batid?i^liiiitilte  Ulieeeaalliy 
and  inevitable  step  ih  the  {>rodiielion  t)f  solid  Urmn  gWeMd 
matter?  * 

I  now jproeeed  to  adduce  some  experimental  etidenbe  wi  tiiili 
]poiat.  In  the  ulaUimatiott  of  bodies  whiehdd  notteqUiHi  aiNMiyi 
elei^ted  tempcMtnte  fo?  their  Tohtilizationi  lind  ^hkh  fiito^ 
therefoi^,  futty  open  to  obserTation  dtsring  the  ptoeestt^  ittM  M 
beneoic  a^d^  some  of  the  sdts  6(  amoionia,  and  Milpbtlr^  WH  takf 
observe  the  following  facts,  if  thd  lemperatnte  of  tb«  v^Asel  W 
portion  of  the  vessel  itito  which  the  vapoar  tises^  iM  iflsUffitfienI  t9 
retain  the  substance^  for  a  sensible  interval,  in  the  liqifM  tiisM^ 
the  r0sult  is  an  indistinctly  fibrous  or  a  compact  masS|  b^Mingi 
liowtivdr,  mariis  of  fusion.  Bat  if  the  heal  is  sufficient  to  dlow 
the  condensed  viqpour  to  remain  liquid  ,a  sc^flslble  portion  of 
time,  more  or  less  perfect,  though  usually  minute  tr^iiiktiivMdH 
is  the  result  The  former  of  these  cases  appears  to  nie  tbbe 
precisely  similar  to  that  of  the  production  of  thefilamentoiiikaMl 
the  mamillary  carbon.  And  as  an  instance  in  nature  ef  a-Mtre-* 
%pondiog  kind,  I  may  refer  to  the  varions'  fdrtns  of  TotciUiiK 
^uijphari  i^hen  viewed  in  connexion  with  the  ohettlicttl  said  ^eo-> 
logical  circumstances  under  which  they  are  pfodu^^edi 

The  evjdenbe  which  I  have  given,  tending  to  rihdw  4bat 
the  Uquid  state  always  intervenes  between  the  solid  and  th^ 
aeriform,  also  induces  me  to  believe,  that  in  the  transfelf  ef  ^ttN 
bon  from  the  negative  to  the  positive  pole  of  the  ]>efiitgrc^or> 
observed  by  Dr.  Hare,'"'  the  carbon  is  first  liquefied,  and  then 
evaporated,  being  driven  in  vapour  to  the  opposite  pole  by  the 
galvanic  current.  This  is  the  converse  of  the  deposition  of 
carbob  bearing  marks  of  fusion :  in  that  dase  the  tempetatlire  i^ 
insufficient  to  preserve  the  carbon  in  a  liquid  form  \  in  this,  it  ia 
too  high  to  allow  that  form  to  be  retained^  the  snbstanoe  imme« 
diately  acquiring  elastic  fluidity. 

It  may  be  useful  to  add  a  few  words  in  eKplahation  of  the 
various  forms  assumed  by  the  deposited  carbon.  I  have  already 
suggested  an  idea  on  the  origin  of  tiie  capillary  foim ;  and  1 
may  here  remark,  in  continuation,  that  though  for  various 
reasons  already  stated,  we  must  not  regard  crystallizatiott  a^ 
having  been^  in  any  material  degree,  coticemed  in  its  produc- 
tion, yet  a  species  of  polarity y  as  Br.  Colquboun  has  already 
observed,  has  undoubtedly  hadi  an  influence  in  its  formation  ;* 
and  it  appears  tome,  that  the  tendency  to  a  rectilinear  direction, 
which  so  manv  of  the  most  refined  investigations  of  modem 
science  have  spown  both  ponderable  and  imponderable  toattev 
to  possess,  or  the  tendency  to  polafizdtidn,  is  ]fxiotf  ill  its  ageti(f^ 

*  See  Antuiki  N.  S»  vek  ivi  pt  i%U  .        ^ 


kt  *MdiM»te  mOMtitaMM,  $Mi  to  ifa«  iiry«t|fluMi  attnibtioti 
HM^;  wd^MtiiitififaMtll^^  Tfatiftthe 

BoUdificatioii  of  wat^  MttiaHMoes  wid>  A»  proMetioii  of  AbraB 
Of  flMdleB^  Whidi j  by  tli«if  htt^rid  aggr^gaHoti  and  inton^otion 
aft  oiHrtii  ait^biy  at  letigtk  {itodace  tte  solid  tottgeri^a  of  ttf^ 
tab  w«i  term  io€i.  This  Tiew  does  not  oppose  thd  sagaeions 
laAffMae  of  Dr^  Yduttg)  that  a  mott  or  less  perfect  oiystaniza- 
tkia  is  Ae  wdtersal  eaiutoi  of  solidity  ;*  for  trc  tendency  I  hilTe 
iBMtioiltMi  Woilld  of  itself  produce  an  agg^gation  of  nM^telrof 
oMtttteiiiioi^olily,  Tie.  that  of  length ;  whereas  the  tendMcy  to 
aggretfatioflin  s^eral  direct  iotts^orcrystaUiiie  attraction,  prodoces 
ma  Mket  dimensions  of  solidity,  breadth  and  thicknfesft.f  In  the 
casi6  df  the  flbires  of  carboti,  Cfystallization  has  been  eterted  to  a 
sofieieAt  extent  to  giye  them  sensible  thickness.  Theit  cottec- 
tien  into  tocks  i^atM  of  course  result  from  the  mutual  lateral 
tfttraetion  df  the  fibres,  l^hen  formed.  There  are  many  instances 
in  tte  ffiinehd  kingdom,  of  two  substances  belonging  to  the 
saM  mineMd-speeies^  Gr>  in  other  words,  to  the  same  material 
sidbifonce,  which  are  very  niearly  as  difierent  from  each  other,  aa 
dte  Aese  fibres  of  carbon  from  the  diamond.  For  eMmple: 
who,  «t  first  sieht,  woi:^  imagine,  that  the  silky,  white;  lights 
peffeeily  fl^ibie^  and  nearly  opaque  fibres  of  amanthUs^  were 
idenCicld  Ot  their  specific  nature  with  the  green^  transparent, 
pristnatic^  rigidy  and  comparatiyely  hard  and  heayy  crystals  of 
deiynaKte?  yet  such  is  the  fact;  and  some  mineralo^sts  have 
aocovdhigty  classed  thetn  in  their  systems  as  varietieis  of  the 
SMati  fmneral.f  In  liiid  case,  the  polar  attraction  appears 
ehiefiy  to  have  had  place  in  the  prodtictton  of  the  amiantnus,  ai^i 
ift^hat  of  the  carbon ;  whilst  the  actynolite  has  resulted  from 
the  tittchecked  infiuence  of  crystalline  attraction. 

That  the  slaty  carbon  of  the  gas-retorts  should  be  the  result 
of  a  gradual  and  continued  process.  Dr.  Colquhoun  appears  to 
consider  the  most  unaccountable  part  of  the  pheenom'ena  he  has 
so  #(A  detailed.  If,  however,-  the  solution  i  have  suggested  of 
the  principal  problem  is  correct,  this  gradual  accnmnmtron  of 
carbon  may  oe  explained  in  the  following  manner.  Dr.  C. 
States,  that  the  stratified  portions  of  this  carbon  are  quite  com- 
fttdt  in  the  small*  Now  is  it  not  reasonable  to  infer,  that  each 
separate  stratum  is  the  result  of  one  process  of  rapid  solidifica- 

'^  See  hb  Lectures  dn  Natiinl  Phflosojphy,  vol.  i.  p.  0S7. 

-f  Bene  endenee,  I  diiiik,  that  thi$  tmdie^  to  linear  amkngement,  or  topoluintlba, 
if  &  Bmt  power  operatmg  on  lolid  partidei  of  matter  towards  tfaeir  a^pr^ation,  U 
iffixded  hy  the  fiu^  pcmited  out  by  Sr  £.  Home  and  Mr.  Bauer,  that  the  most  minute 
flbns  in  nature  inlh  wHdi  we  are  yet  aoquunted,  those  constituting  the  musdes  and 
B^fiw  of  animalil,'  cdkirist  eaeh  of  a  simple  row  at  attsdied  globules ;  and  fliat  the  ooitl- 
MWiCwnenkoftbe  flpettiflii  by  wfakb  coagnjatfd  blood  beeomes  Tasimlar,  ii  the  attach- 
.  rnent  together  in  one  direction  of  its  constituent  g^Bules,  forming  such  fibres. 
^  X  See,  in  psrticuUir,  Piof.  Mohs'i  Treatise  on  Mineralcigy,  transhrted  by  Haidinger^ 
ToL  i.  p.  S88. 
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that  the  tncfiemu^  depga^ti^»8/?w^i^^>g^^hl)^l:tho>^<^^^<^^>cI■■  fRKQ«-'> 
dttotiOnli  <tf  carboa^  fontt  tte  9trati&e4  iiHM»%'         >  <  «  >  .^c' 

.  I  intended  to  Imve  ooacladed  this  piEi|«rt  with  a  'hwJt^nmiim^^ 
suggested  b^  Dr.  C&lquboun's  detail^'  on  bmi^  ofkmt  Soiwt^^  ^ 
Gtt'bon,  existing  in  naiture^  as  wellaAreauUing  frotftliefirooeBawv 
of  ait ;  wad*  on  the  jNrevttl^M^e  of  that  body  '4hrb9igh9«i  naUife^  * 
afid'its  presence;  as  well  as  that  of  sulphoF,  we^yy-gtagc»  of^?^ 
the  fonnation  of  the  crust  of  the  earth,  from  thiiiia'tlKbkm  die 
primary  tocks  were  produced^  do^n  to  the -era  <^  the  atfwes^u 
tertktry  .beds;    Bat  I  have  ei^tepded  the  foregoing  obB^ration»r 
to  =do  great  a  length,  that  I  must  reserve  thiese  for  a  future  ti^ 
opportunity*  .  It  would,  however,  be  uncandid,  as  well  fltsumhi-*- 
losophioal,  were  I  to  conclude,  at  present,  without  nolieiag  a  taet^' 
that  appears  to  militate,  in  some  degree,  agamstthe  faypotbeaisf 
I  have*advaneed,  that  the  liquid  statek  necessarUy  intei^aottdiate  ^ 
between  the  solid  and  the  aeriform ;  and  which  I  mustaekMW'-^';' 
ledge  I  do.not  as  yet  understand.    This  is  the  €vaporaiian  o(iee\» 
and  snow,  without  any  previous  visible  liquefaction;  at  tempem«» 
tures  that  would  immediately  condense  aqueous  vapcHir  from^any;' 
other' source,  into  snow  itself.    The  xaost  sa)tismcU>i:yexperi-^<^^ 
mentfi  on  this  subject,  that  I  am  aware  of^  iMre  those  leeovded  h^n 
Mr«  Luke  Howard.    In  one  of  them,  2600  ^ins  of  h^rd-  siMMr  ^ 
lost  27  grains  by  evaporation  in  ten  hours^  the  tempeiatute 
varying  onlv  between  12^  and  28^.*  ^  Perhaps,  however,  the 
fact  may  admit  of  this  explanation.    The  tendency  to  assume  ^ 
the  vaporous  state,  which  is  sufficiently  atrongto  overcome- Ibex 
ccriiesive  attraction  pf  the  solid  ice,  at  such  low  teoip^»tiirea^v> 
may  also  be  sufficient,  to  cause  the  instantaneoua  passage  of  4hei 
water,  its  first  operation  on  (he  ice  must  be  supposed  toproduoe^^ . 
into  aqueo^  vapour.    At  all  events,  the  existence  of  the  vap<our- 
of -water  at  a  temperature  so  far  below  that  required  for  its  Bo^i*v 
dification,  with  the  additional  condensing  power  of  radiatioa> 
from  the  surface  of  the  snow,  is  as  apparently  anomalous,  as  theL> 
instantaneous  production  and  evaporation  of  water,  pVesum^d  ia- 
my  view  of  the  case,  can  be  imagmed  to  be. 

Before  I  terminate  this  communication,  I  would  also  notice 
the  production  of  a  solid  ingot  of  copper  from  the  solution  of 
a  salt  of  that  metal,  which  Dr.  Colquhoun  alludes  to  as  being  so' 
anomalous.  It  is  possible,  that,  in  this  case,  as  well  as  in  that 
of  the  formation  otthe  capillary  carbon,  I  may  have  overlooked- 
the  difficulty.  But  I  am  unable  to  perceive  any  thing  in  the 
process,  that  cannot  be  readily  explained.  The  oxide  in>  the* 
solution  of  a  cupreous  salt  is  diffused  throughout  the  solution, 
of  which  every  drop  cQntains  a  portiop.  >  l^c^w  wh^j^  tliis  .p:;uf^|, 
is  reduced,  by  its  oxygen  palsying  to  thf^  plaj^/Q^ir^n  immersed. 


mr1ki^tmMfoa»:m.k^^  of  paitMsiea  of. nM^ii^ 

eo|mer«M:]pMMki4Ad  ia  t)ie:  fluids  «t  iiM«D8ibl»  disilaiices  ftoia- 
^fSk'dtiifi^f  ^A  there  18  nothing  ,ih«t  wa  int^rifere  wiili  the 
jfQmvbi  tc0hiaive  -altraction  they  laust  have  for  each  olher^^ 
QMieiBiBfty  i», thkt. oageMtt stalci :  they  asunder  d^. most &i$oiik». 
^e  euoiimttiiM^  (<»  a^egatiog  i&to  a  inaa»  of  metal,  raod*^ 
Btteb^^lMM  tbi»y.a0eofdmgly  form.  Jt^fieeotuis  indeed,  difficultr 
to  jpomeqiv^  that  any  other  «houkl  be  the  reaalt*  . 

.'She.  ^ooasideration  of  these  subjecis  has  led  mei  peiimfs^ 
into  dejtaib  scMuewhat  irrelevant;  and  it  may  be  thought  that 
there  are  too  many  postulata  to  be  granted,  before  what  t 
Wve'advanoed  on  the  origin  of  the  ti%yr  varieties  of  carbon  can 
be  iMeif ed :  this  may : probably  be  the. case;  but  I  deemed  it 
mUstiasMuoiiis  to  state  my  views  on.  the  subject,  in  the  order  in 
HEhiqb.wey  were  presented  to  my  own  thoughts ;  and  I  may  be 
permitted  to  hope,  that  the  simplicity  of  me  .explanation  that 
^A  occittf  ad  to  me,  and  the  facts  I  have  adduced  in  support  of 
ity  and.of  the  inductions  on  which  it  is  founded,  will  meet  witfa( 
lioiiie  aUentioti.  It  may  also  be  observed,  that  the  essential 
identity  of  the  liqi^id  and  aeriform  states,  is  not '9l  necessary  part 
of  the  explanation  I  have  given  of  the  manner  in  which  thOr 
fifaim^ttftouft  carbon  is  produced ;  nor  of  the  gromids  for  belie  ving,« 
Aat  the  Uquid  always  intervenes  between  the  gaseous  and  the 
solidstates*  .  . 

Should  what  I  have  offered  prove  in  any  degree  useful  to  tiie 
chemist  to  whoin  we  are  indebted  for  the  *  discovery  and, 
acoOnat  of  the  substances' in 'questiOD>  in  any  further  researches 
on  them  he  may  be  disposed  to  uodertake,  I  shidl  consider  that 
Ihi^ve  not  nis^e  these  observations  i^  vain..  And  as  they  have 
iosiensibly  assumed,  a  ^somewhat  critical  tone,  I  beg  to  dis-; 
avow  any  intention  of  animadvertiog  on  Dr.  ColquhpuD's 
useinl  paper  with  that  view ;  my  aim  having  been,  solely,  to* 
endeavoor  to  develope  the  causes  of  the  phaenomena  he 
deacribea.  ^  . ..  I  am.  Dear  Sir,  yours  very  truly, 

.    .  E.  W.  Brayley,  Jun. 


.  *. 


Article  IV. 


On  the  'Mutual  Action  of  Sulphuric  Acid  and    Jiaphthnline^ 

and  OM  a. new  Acid  produced*  .  By  JVI,  Faraday,  FRS.  Gor- 

..  re^onding  Member  of  the  Royal.^cademy  of  Sciences,  ^c* 

ItJ  a  paper  on  New  Compounds  of  Carbon  and  Hydix)gen, 
lively  honoured  by  the  Royal  Society  with  a  place  in  the  Philo- 
sophical Trahsactions,  I  had  occasion  briefly  to  notice  the  pecii- 


I 


7»  Mr.  JRimUi^^tki  MmMtd^dimiff^S^^fSkMAcid  [<»*# 

Mid«  Dtifkng'  my  atMtipto  to  i»ortlaiti  tttwt  «i|iilil^*iliMi^ 
gMeM  tialare  of  this  ftciioii,  I  wail»l«oMil^cltbe>lMteidttdt 
aiiiiiUD&tioti  Of  tbcs  liydtO'^all^aMOttl  Mttttef  ^Hft>tlM^  Mid^ 
attd  6^«ft  i«il  dirtrttlice  iHfeo  tbfi  cOni^ltitiOtt  ofllio  ilil(»r  'i^Mli^ 
liio  add  fiiftenrafdB  {(rfuled  with  baa«0.  Altbovgk  tMi  ^iitoii 
pfov^kioorreot^  relfttire  to  die  peonUar  hyi#o-wboiii  lblttya|f 
the  subject  of  that  pap6r>  yet  it  led  to  expetitfleisii^  «MM  tfido^ 
gone  bodies,  tLvii  amongst  otheiid,  UponnslpbthiiKiie^  imlditMlii- 
Hated  la  the  t)roduotion  Of  die  lieir  aekt  boldy  and  sahir  baw  la 
bedesoribed* 

Bome  of  the  results  bbtained  by  the  afte  at  the  oiUgaA^ptodaoto 
ate  rety  peculiar.  If,  when  eompleted,  I  fiad  ibtai^  Mffleiailthf^ 
interesting,  I  shall  think  it  my  duty  to  ptaee  them  b^ve  IM* 
Royal  Society,  as  explicatory  of  that  actioa  of  stdphatio  aeM' 
i^ieh  was  briefly  noticed  in  my  lai^t  paper. 

Most  authors  who  have  had  occasion  to  desiMib^  aapMialifia> 
hate  noticed  its  habitudes  with  etilphurie  acid;  Mr.fihiiide/ 
i^eral  years  since,"*  stated  that  haphthaline  dissolve  ih  heMM 
sulpburjc  acid  ^^in  considerable  abundance^  forming^  de^ 
tioiet-eoloured  solution,  which  bears  diluting  with  water  without 
decomposition.  The  alkalies  product  in  tnis  solution  4  whi($e^ 
flaky  precipitate,  and  if  dihitea  the  mixture  b^^eotee*  ei3^4aiishr 
opalescent,  in  consequence  of  the  separation  of  numerotia  sinail 
ihtkes."  The  precipitate  ]^  alkdi  was  probably  one  of  llie  salts 
to  be  hereafter  described.  .  , 

Dr.  Kidd  ob8erves,t  that  "  it  blackens  sal^burio  ^cid  whefr 
boiled  Wilh  it ;  the  addition  of  water  to  the  mixture  having  lio- 
other  effect  than  to  dilute  the  colotir,  neidier  doeir  ahy  jilrecipi-* 
tation  take  place  upon  saturating  the  acid  wifh  ammonia.^' 

Mr.  Chamberlain  states,  j:  that  sulphuric  acid  piTobabty  decofll««' 
poses  naphthaline,  for  that  it  holds  out  a  very  siAall  qtlMtity  hn 
solution.  The  true  interpretation  of  these  facts  and'statemeats' 
will  be  readily  deduced  from  &ke  following  experimentdf  dbtailsir 

1.  Production  and  Properties  of  the  new  Acid  formed  from  Suh 

phuric  Acid  and  Naphthaline* 

Naphthaline,  which  h^d  been  alo^ost  entirely  freed  froUd 
naphtha  by  repeated  sublimation  and  pressure,  was  pulverized ; 
about  one  peurt  with  three  or  four  pai*t9  by  weight  of  cold 
sulphuric  acid  were  put  into  a  bottle,  well  shakett;  and  Ith  for 
36  hours.  The  mixture  then  contained  a  tenacibiii^  deep-red 
flnid,  and  a  crystalline  solid;  it  had  no  Odour  of  sulphurousacid. 
Water  being  added,  all  the  liquid  and  part  of  the  solid  was 
dissolved ;  a  few  fragments  of  naphtbalua^.  were.  left|  bat  tl^ 

'    '*  Quarterly  Journal  of  Science,  viu.  p.  259,  iSld.  '    , 

t  Philosophical  Transactions,  183Up*  216, 
•  $  ^ilfMl»9/J»AfiMop^,K^Srvirp.  f9a,*l8to« 


tm^  \iMtkifl^k4lkl^i^  ids 

|i  ihmit  |iart  l»a»  wmtfed  ftt  solotion.  The  dfluted  fltml  btina^ 
iMit%i  fM  if  H  Hgki^lfbWft  lilit>  trMt^^^retii,  «tild  df  dH  Mia  «totf 
bitter  taste. 

.  Fo^ite  ^iWdis^  dfto'iftbitiiti^  ftd  ttitieli  napihtliftlin^  ttcf  tKnssible 
WtA  th«  ntdtiutliid  aiiid^  706  grainBy  With  S30  graini^  of  oil  of 
¥^iAi  W^TiB  wHMfted  itt  a  Florence  flask  nilttf  eiitkfely  fltiiS,  and 
W0M  Writ  shaken  for  aboitt  90  inifiates.  The  mixtar^  t^ais  ted;; 
aod'the  fliisk  behig  cevered  up  and  left  to  t^ool^  Was  found;  afteif 
soflM  hiMlvSi  te  coiitilin>  at  the  bottom,  a  little  brownish  fluids 
rHr»ngty  acid/  the  tl^st  of  the  eontentiS  baring  Solidided  ihto  a 
ti^ly  €rylslt^tie  mas^.  The  ckke  Was  remov^ed,  and  it^  lowet 
stfty^M  having  beei^  cleaned,  it  Was '  put  into  toother  Ftorencd 
laak  with  800  girains  moi'e  of  na|)hthaline;  the  whole  melted  and 
WifU  ahftken  to^ether>  by  Wbith  a  uhifbrm  mixture  was  obtained ;' 
%mt  ojiaqtte  and  din^  in  colonr.  It  was  now  potited  into  glass 
tabeis,  in  which  it  could  be  retained  and  examined  without  con^ 
tabt  of  ^ir.  Intiiese  the  substance  was  observed  to  divide  into 
twe  portions,  whieh  could  easily  be  distinguished  from  each' 
btl^r^  whilst  both  Were  retained  m  the  fluid  state.  The  h^avie^ 
portion  was  in  the  largest  quantity;  it  was  of  a  deep-red 
colour,  opaque  in  tubes  half  an  in6h  in  diameter,  but  in  small  ^ 
tttbei  could  be  siben  through  by  a  candle,  or  sun-light,  and 
appean»d  petfectly  clear.  The  upper  portion  was  also  of  a  deep- 
red  colour^  bat  clear^  and  fkr  more  ttanspai'ent  than  the  loWer : 
Ih^  line  of  separation  very  defined.  On  cooling  the  tubes,  the 
Hghter  substance  first  solidified>  and  after  some  time  the  heavier 
auUstance  also  became  solid.  In  this  state,  whilst  in  the  tube^ 
they  could  WiUi  great  difficulty  be  distinguished  from  each 
Mher; 

These  two  substances  were  separated,  and  being  piit  into 
ittb^s^  were  further  purified  by  being  left  in  a  state  or  repose  at 
temperatures  above  their  fusing  points,  so  as  to  allow  of  separa- 
tton  \  and  when  cold,  the  lower  part  of  the  lighter  substance, 
and  the  upper,  as  well  as  the  lower  part  of  the  heavier  substance, 
were  set  aside  for  further  purification^ 

The  heavier  substance  was  a  red  crystalline  solid,  soft  to  the 
nail  like  a  mixture  of  Wax  and  oil.  Its  specific  gravity  was 
ftoA  t*3  to  1*4,  varying  in  different  specimens ;  its  taste,  sour^ 
bitter,  and  somewhat  metallic.  When  heated  in  a  tube,  it 
fused)  forming  as  before  a  clear  but  deep-red  fluid.  Further 
heat  decomposed  it,  naphthaline,  sulphurous  acid,  charcoal,  8ic« 
being  produced.  When  heated  in  tne  air  it  burnt  with  mueh 
flame.  Exposed  to  air  it  attmcted  moisture  rapidly,  becam^ 
brown  and  damp  upon  the  surface,  and  developed  a  coat  of 
naphthaline.  It  dissolved  entirely  in  alcohol,  forming  a  brown 
iMAution.  When  rubbed  in  water  a  portion  of  naphthaline  sepa- 
lated>  amounting  to  27  p^  ceixt.  and  a  brown  acid  solution  was 
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obtained.  •  This  wus  fooid  by  expeiimente  to  eoateiii  a  j»0e)ttiar^ 
toid  mixed/with  a  little  free  sulpburio  acid/-^d1t  miqr  .toQVl^  - 
niently  be  called  the  impure  acid. 

,  The  lighter  substance  was  nmch  harder  than  die  fonoolery  sQid 
more  distinctly  crystalline.  It 'was  of  a  duU^red* colour/ easily 
broken  down  in  a  mortar,  the  powder  being  nearly  whke,  and 
adhesive  like  naphthaline.  It  was  highly  &iyid>  being  acid^f 
bitter,  and  astringent  When  heated  in  a  tube  it  i^elted,  fofm- 
ing  a  clear  red  fluid,  from  which,  by  a  continued  heat,  much 
colourless  naphthaline  sublimed,  and  a^  black  acid  substanoe 
was  left,  which  at  a  high  temperature*  gave  sulphurous  acid  and 
charcoal.  When  heated  in  tne  air  it  took  fire  and  burnt  like 
naphthaline.  Being  rubbed  in  a  mortar  with  water,  a  yery 
large  portion  of  it  proved  to  be  insoluble;  this  was  naphthaline; 
&nd  on  filtration  the  solution  contained  the  peculiar  acid  found 
to  exist  in  the  heai)ier  substance,  contaminated  with  very  little 
sulphuric  acid.  More  minute  examination  proved  that  this 
tighter  substance,  in  its  fluid  state,  was  a  solution  of  a  small  quan-^ 
titv  of  the  dry  peculiar  acid  in  naphthaline ;  and  that  the:Ae<it7i>r 
substance  was  an  union  of  the  pecuUar  acid  in  large  quantity 
with  water,  free  sulphuric  acid,  and  naphthaline.^ 
,  It  was  easy  by  diminishing  the  proportion  of  naphthaline  to 
make  the  whole  of  it  soluble,  so  that  when  water  was  added  to 
the  first  result  of  the  experiment,  nothing  separated ;  and  the 
solution  was  found  to  contain  sulphuric  acid  with  the  peculiar 
acid.  But  reversing  the  proportions,  no  excess  of  naphthaline 
was  competent,  at  least  in  several  hours,  to  cause  tne  entire 
disappearance  of  the  sulphuric  acid.  When  the  experiment  was  - 
carefully  made  with  pure  naphthaline^  and  either  at  common,  or 
slightly  elevated  temperatures,  no  sulphurous  acid  appeared  to 
be  formed,  and  the  action  seemed  to  consist  in  a  simple  union 
of  the  concentrated  acid  and  the  hydro-carbon. 

Hence  it  appears,  that  when  concentrated  sulphuric  aoid  and 
naphthaline  are  brought  into  contact  at  common,  or  moderately 
elevated  temperatures,  a  peculiar  compound  of  sulphuric  acid 
with  the  elements  of  the  naphthaline  is  produced,  which  possesses 
acid  properties;  and  as  this  exists  in  large  quantity  in  the  * 
heavier  of  the  bodies  above  described,  that  product  may  coti^ye* 
niently  be  called  the  impure  solid  acid.  The  experiments  uoa^e 
with  it,  and  the  mode  of  obtaining  the  pure  acid  from  it,  are 
now  to  be  described. 

*   Upon  applying  heat  and  agitation  to  a  mixture  of  one  volume  * 
of  water,  ancl  five  volumes  of  impure  soUd  aoid«  the  water  was 
taken  up  to  the  exclusion  of  nearly  the  whole  of  the  free  naph- 
thaline  present :  the  latter  iseparating  in  a  colourless  state  from  ' 
the  red  hydrated  acid  beneatn  it.     As  the  temperature  of  the 
acid  diminished,  crystallization  in  tufts  commenced  here  and 


&e|e^iU^  dtuna  tlie  whole  becftme  a  brownish^^yellbw  solid. 
A  saffident  addition  of  water  dissolved  nearly  the  whole  of  this 
hydreted  acid>  a  few  flakes  only  of  napibaline  separating. 
•>  A  portion  of  the  impure  acid  in  solution  was  evaporated  atr  a 
i^ioderate  temperature ;  when  concentrated^  it  gradually  assumed 
a  ligbt«brown  tint.  In  this  state  it  became  8<Jid  on  cooling,  of 
the  hardness  of  cheese,  and  was- very  deliquescent.  -  By  furdier 
beat  it  melted,  then  fumed,  charred/  &c.  and  gave  eyid^npe^of 
tbe  abon(i|int  presence  of  carbonaceous  matter.  •  ' 

Some  of  the  impure  acid  in  solution  was  neutralized  by  potasbi 
daring  which  no  naphthaline  or  other  substance  separated.  The 
solution  being  concentrated  until- ready  to  yield  a  film  on  itft 
saf&ce,  was  set  aside  whilst  hot  to  crystallize :  after  some  honm 
the  solution  was  filled  with  minute  silky  crystals,  in  tuft^ 
which'  gave  the  whole,  when  stirred,  pot  th^  appearance  of 
mixed  solid  salt  and  liauid,  but  that  of  a  very  strong  solution  of 
soap.  The  agitation  also  caused  the  sudden  solidification  of  so 
much  more  salt,  that  the  whole  became  solid,/ and  felt  like  a 
piece  of  ;8oft  soap.  The  salt,  when  dried,  had  no  resemblance  to 
snlphate  of  potash.  When  heated  in  the  air,  it  burntv  with  a 
dense  flame,  leaving  common  sulphate  of  potadh,  mixed*  with 
some  sulphuret  of  potassium,  resulting  from  the  action  of  the 
carbon,  &c.  upon  the  salt. 

Some  of  the  dry  salt  was  digested  in  alcohol  to  septirate  com- 
mon sulphate  of  potash.  The  solution  being  filtered  and  evapo« 
xated,  gave  a  white  salt  soluble  in  water  and  alcohol,  crystalliiiej 
neutral,  burning  in  the  air^ith  much  flame,  and  leaving  sulphate 
of  potash.  It  was  not  precipitated  by  nitrate  of  leaa,  muriate 
of  baryta,  or  nitrate  of  silver. 

It  was  now  evident  that  an  acid  had  been  formed  peculiar  in 
its  nature  and  composition,  and  producing  with  bases  peculialr 
salts.  In  consequence  of  the  solubility  of.  its  barytic  salt,  the 
following  process  for  the  preparation,  of  the  pure  acid  was 
adopted. 

:  A  specimen  of  native  carbonate  of  baryta  was  selected,  and 
its  purity  ascertained.  It  was  then  pulverized,  and  rubbed  in 
successive  portions  ^ith  a  quantity  of  the  impure  acid  in  solu- 
tion, until  the  latter  was  perfectly  neutralized,  during  which  the 
slight  colour  of  the  acid  was  entirely  removed.  Ihe  solution 
was  found  to  contain  the  peculiar  barytic  salt.  .  Water  added  to 
the  solid  matter  dissolved  out  more  of  the  salt;  and  ultimately 
only  carbonate  and  sulphate  of  baryta^  mixed  with  a  little  of 
another  barytic  salt,  remained.  The  latter  salt,  being  much  less 
soluble  in  water  than  the  former,  was  not  removed  so  readily  by 
lixiviation,  and  was  generally  found  to  be  almost  entirely  taken 
jiip  by  the  last  portions  of  water  applied  with  heat. 
',  Hie  barytic  salt  in  solution  was  now  very  carefully  decom* 
posed,  by  successive,  additions  of  sulphuric  acid,  until  all  the 


bMyta  fna  s^MniM>  ^^  ezeeBs  of  fulfiliuric  Mli  b^  fMV 
minted.  Bein^  filteredj  a  pare  aquepua  9Ql|itioi|  pf  t)iQ  pM^iyr 
acid  was  obtained,  jt  powerfully  reddened  litp^w  P9PPI^»  a»4 
)iad  a  hittet  acid  taste*  Being  evaporated  to  i^  pertaoi  degree, 
a  portiop  of  it  wa9  subjected  to  the  continued  action  qf  oe^ 
WJienyery  eoacentrated,  it  began  to  assume  a  livowa  eolqur^  ai|<)» 
on  copliagy  became  thick,  and  ultiwately  soUd»  and  ^*^as  veiy 
^liquescent.  By  renewed  heat  it  meltedi  the^  began  tp  fui»e» 
charred,  but  did  not  flame ;  and  ultimately  gave  sulphuaQ  aii4 
sulphurous  acid  vapours,  and  left  charcoal. 

Another  portion  of  the  unchanged  strong  aeid  solution  ivi|# 
idaced  over  sulphuric  acid  in  ap  exhaustedreceiver.  In  soma 
aotti«  it  had  by  concentration  become  a  soft  white  soli4>  appar 
jreajdy  dry ;  and  after  a  longer  ^ripd  was  hard  and  brittla*  I» 
this  state  it  was  deliquescent  ip  tha  air,  bat  in  close  v^sSieli 
underwent  no  change  in  several  months.  Its  taste  wa«  bittei^ 
acid,  and  accompanied  by  ap  after  metallic  flavour,  Ul^e^  th§t  of 
f^upreops  salt«.  When  heated  an  a  tube  at  lemperaMirea  beteiw 
31^^  it  melted  without  apy  other  cbanse,  a^d  on  bring  allowe4 
to  cool,  crvstaQi^d  from  centres,  the  whole  pltimately  becoming 
solid.  When  more  highly  heated,  water  at  first  pasaed  off>  ani 
the  acid  assumed  a  slight  red  tjint;  but  i^o  sulphuPMe  aoid  ivm 
as  yet  produced,  nor  any  charring  oqcasionea ;  and  a  portiaa 
beipg  dissolved  and  tested  by  munate  of  baryta,  gave  but  a  ^ry 
minute  tuace  of  free  sulphuric  acid.  In. this  state  it  was  proba^ 
Uy  anhydrous.  Further  bea^  caused  a  little  napbthalioe  tp  jise» 
the  red  colour  became  deep-brown,  and  then  a  suddep  eAtieil 
commenced  at  the  bottom  of  th^  tube,  which  spread  over  the 
whole,  and  the  acid  became  black  apd  opaque.  Qoptipuipg  the 
heat,  naphthaline,  sulphurous  acid,  and  charcoal,  were  i^olved ; 
but  even  after  some  time  the  residuum,  examined  by  water  ami 
carbonate  of  baryta,  was  found  to  contain  a  portion  of  the  peoa<r 
liax  acid  undecomposed,  unless  the  temperature  bad  been  raised 
to  redness. 

>.  These  facts  establish  the  peculiarity  of  this  acid,  and  distin- 
ffuish  it  from  all  others,  in  its  solid  state  it  is  genera^  a 
hydrate  containing  much  combustible  matter.  It  is  readily 
soluble  in  water  apd  alcohol,  and  its  solution  forms  neutral  salts 
with  bases,  all  of  which  are  soluble  ip  water,  most  of  them  in 
alcohol,  and  all  combustible,  leaving  sulphates  or  sulphnrets 
according  to  circumstanqes.  It  dissolves  m  paphthaliue^  oil  of 
turpentine,  and  oUve  oil,  in  greater  or  smaller  quantities,  accovd^ 
in^y  as  it  contains  less  or  more  water.  As  a  hydrate,  whoi  it  is 
almost  insoluble  in  naphthaline,  it  resembles  the  heavier  9Mb^ 
tdauce  obtained  as  before  described,  by  the  action  of  sulphurie 
acid  on  naphthaline,  and  which  is  the  solid  hydrated  add,  coiiv^ 
tainiag  a  httle  naphthaline,  and  some  free  sulfuiurio  aoid;  whilst 
the  Ughier  iubstance  is  a  sobition  of  the  dry  acid  io  iiapbtI)Aliiia{ 


l#ft  yrtlWWWI*  i»**»^  9^  vitriol  ^rigMly  iwe^,  bejog  8i|ffi- 


JJ,  Sqffsjbrmed  btf  the  peculiar  Acid  with  Bases. 

Tbe^e  fi9mp<Hip4§'^ay  be  formed^  either  by  acting  on  tbf 
Iwses  Qp  (beir  carboaates  by  the  pui^e  aoid,  obtaiiied  as  already 
^escribed;  or -the  impure  acid  ia  dol|ition  may  be  used,  ihfi 
^%\X^  mmVAl^g  beipg  an;ei>Y$irds  freed  frptp  suli^i3.te9^  by  solution 
in  (iloaboL  \i  ie,  bpwever^  proper  to  meatioq,  tb^it  another 
jicid,  P0ippo9ed  of  the  ^^w»  elemeats,  i^  at  the  same  tiriie  formed 
urith  tbe  acid  ia  qiJiestiQa>  ia  ^m^ll^  but  yaric^ble  proportionfii^ 
3}ie  impure  a^id  aped>  tberefoi?ei  should  be  expimii^ed  as  to  th« 
pr^naace  of  tfai»  body»  in  the  way  to  be  directed  when  speakiDg 
9f  the  barytic  i^alts ;  ftpd  j^^eh  specioieas  as  contain  very  litf Ia  of 
HQOi^  of  it  should  be  ^elect^d. 

Potash  forms  with  the  acid  a  neiitfal  ^^%9  soluble  in  wat^ir 
llliA«lctibQl>  foriHing  potcyiiilesB  sdutjop^.  >.]Q^e^  yield  either 
irMfq;^ai^Q(  pr  '^bito  p^sfirly  crystalsi  which  '^re  spft^  plightiy 
lr$^&»  feel  stippery  betiv(30a  the  fipger^}  do  not  alter  %  ei^or 
sure  to  air,  ^04  are  bittfir  and  saline  U\  the  taste.  Tl^ey  ure  noi 
very  aoIub}e  in  water;  but  tbey  undergo*  no  change  by  Eepeate4 
finlntiOips  9^4  cryst$tlU^$itipns,  qr  by  ToBg-^Goniinn^d  ebullition^ 
Tb^  iiolihtiQnB  frequency  yield  the  ^alt  in  apicular  |uft$^  nnd 
Ib^y  i^Dien  vegetate^  a^  it  were,  by  spontimeous  evaporation,  tbB 
»silt  <»^ing  pver  the  side^  of  the  vessel,  and  running  to  a  great 
fUstnue^  w  H^  jbeantif nl  forms.  The  solid  salt  heat^  in  n  tubi 
gave  off  a  Uttle  water,  then  some  naphthaline ;  after  that  a  liUl^ 
Carbonic  and  sulphiirous  acid  gases  arose,  and  a  bl^k  ash 
lemained,  ^iontainn^g  cnrbon,  sulphate  of  potash,  and  sulphur^t 
pf  p^tassimn*  When  the  salt  was  heated  on  platinum  foil,  in  the 
ti$9  it  burnt  with  i^  dense  fl^ime^  leaving  a  slightly  alkaline  sul^ 
|(h^  nf  potash.  -'  r 

Soda  yields  a  salt,  in  most  properties  resen^bUi^  that  of 

rtash;  crystalline,  white,  pearly,  and  unaltered  in  the  air. 
thought  that,  in  it,  the  metallic  taste  which  frecjuently 
Aeaurfed  with  this  acid  and  its  conipounds  was  veiy  decidea* 
The  actiqu  of  he^t  was  the  same  as  befpre. 

Ammonm  formed  a  neutral  salt  imperfectly  crystalline,  not 
deliquescent;*  but  drving  in  the  atmnsjpbeiiei.  Its  taste  was 
saHue  and  cooling*  it  w$ts  readily  soluble  in  water  and  alcohol; 
When  heatedion{datinum  foil  it  fused,  blackened,  burnt  with 
flame,  and  1^  a  carbonaceous  acid-sulphate  of  ammonia,  which 
by  further  heat  was  entirely  dissipated*  Its  general  habits  were 
tbuse  of  ammoniacsi  salts*  When  its  solutions,  though  pre* 
YiQUsly  rendered  alkaline,  were  evaporated  to  dryness  at  common 
temperatures^  ud  ej^posed  to  air,  the  salt  became  strongly  acid 
to  Utofiua  paper.  ThiSf  however,  is  a  property  conimou  to  aU 
4c4iuUeilM|liOiUfM^  I  believej  without  ^ception. 
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.•  Samta,    It  is  easjrby  nibbmg,,os^^^^ 
tion  of  the  impure  acid,  to  obtfun  a  penectl^.neutrttXft^^OIl^|n^^ 


water,  yields  to  the  first  portions  a  salt,  the  saoielis  t}iat  m.^fk.^ 
sohition.  As  the  washings  proceed,  it  is  found,'  that  the  salt^ 
obtained  dqes  not  bum  with  so  much  flame  on  platiliiiiq  foi]>  a^^ 
that  at  first  separated ;  and  the  fifth  or  sixih  washing  wjO' per- 
haps separate  only  a  little  of  a  salt,  which,  when  heajted  ifi  tl|&,^ 
air,  in  small  quantities,  bums  without  iiame  in  the  manner  (jf' 
tibder.  Hence  it  is  evident  that  there. are  two  coi^po^nds  s^l 
baryta,  which  as  they  are  both  soluble  in  water,  both  0e^ti;aj^r^ 
and  both  combustible,  leaving  sulphate  of  baryta,  differ  probity ,,' 
only  in  Uie  quantity  of  combustible  matter  present,  or  itsmoj^,^ 
of  combination  in  me  acid.  ., 

It  is  this  circumstance,  of  the  formation  of  a  fiecohd  salt  in 
small  but  variable    quantities  with  the  first,  which  must  be. 
guarded  against,  as  before-mentioned,  in  the  preparation  of  Iralts 
nx>m  the  impure  acid.    It  varies  in  quantify  according  to  the  .; 
proportions  of  materials,  and  the  heat  employed ;  ana  1  nav6  ^ 
thought,  that  when  the  naphthaline  has  been  in  lai^  quantity, 
and  the  temperature  low,  the  smallest  quantitjr  is  produced.  ^ 
When  the  impure  acid  is  used  for  the  preparation  pt  the  salts,  ^ 
now  under  description,  a  small  portion  of  it  should  b^  examin^^  . 
by  carbonate  of  baryta,  as  above,  and  rejected,  ifitfuroisli  ^l.. 
important  quantity  of  the  flameless  salt.    < 

These  bodies  may  be  distinguished  from  each  other  provi-  ^ 
sionally,-  as  the  ftaming  and  the  ghwins  salts  of  baiy^>  from, 
their  appearances  when  heated  in  the  air.    The  latter  is  more  ^, 
dilstinctly  crystalline  than  the  former,  and  much  less  soluble,..^, 
which  enabled  me,  by  careful  and  repeated  crystallizations,  td 
obtain  both  in  their  pure  states.  ^  >  ^ 

The  Jlaming  salt,  (that  corresponding  to  th^  aqi^  now  u^iier. « 
description,)  when  obtained  by  the  slow  evaporation  of  the  satu^  . 
rated  solution,  formed  tufts,  which  were  imperfectly  crystalline. 
When  drops  were  allowed  to  evaporate  on  a  glass  plate,  the  [. 
crystalline  character  was  also  perceived ;  but  when  this  salt'was 
deposited  rapidly  from  its  hot  saturated  solution,  it  appearied  in 
the  form  of  a  soft  granular  mass.    When  dry,  it  was  white  and 
soft,  not  changing  in  the  atmosphere.    It  was  readily  soluble  ^ 
in  water  and  alconoly  but  was  not  affected  by  ether.    Its  tasie 
was  decidedly  bitter.    When  heated  in  the  air  on  platinum  f€«I 
it  burnt  with  a  bright  smoky  flame,  like  naphthaline,  sending 
flocculi  of  carbon  into  the  atmosphere,  and  leaving  a  mixture  of 
charcoal,  sulphutet  of  barium,  and  sulphate  of  baryta., 

Afler  being  heated  to  212^  for  some  time,  the  sal^  appeared 
to  be  perfect^^  dry,  and  in  that  state  was  but  very  slightly rbygro- 


lSl3J^\f  li^M^htkaline^  ntiddn  A  neih' Acid  produced^  ,  T   SOST: 

flMvicw  Ifbi^  byUed  in  a  tiibe^  hapMfakline  was  evolred ;  but  * 
ihb  substance  could  be  retained  for  hours  at 'a  temperature  of 
660^  F.  b^oi^  a  sensible  portion/of  naphthaline  had  separated : 
ajprooi^  of  the  strength  of  the  affinity  by  which  the  hydro^cturbon 
w«s.  held  in  combination/  When  a  higher  temperature  was 
amlied,  the  naphthaline/ after  being  driven  off,  was  followed  by 
a  utile  sulphurous  acid,  a  sniall  portion  of  tarry  matter,  and  a 
catbonaceous  sulphate  and  siilphuret  were  left. 

.  llus  salt  was  not  affected  by  moderately  strone  nitric  or. 
mtirormnriatic  acid,  even  when  boiled; with  it;  ana  no  preci-. 
p^iation  of  sulphate  took  place.  When  the  acids  were  very. 
siBocmg^  pecuUar  and  complicated  results  were  obtained.  When 
ptttinto  an  atmosphere  or  chlorine,  at  common  temperatures,  it' 
mpnot  at  air  affected  by  it.  Heat  being  applied,  an  action 
between  the  naphthaline  evolved,  and  chlorme,  such  as  might  be 
expected,  took  place. 

. 'When  a  strong  soliition  of  the  pure  acid  was  poured  into  a 
strong  solution  of  muriate  of  baryta,  a  precipitate  was  formed^ 
in  GOftseduence  of  the  production  of  this  salt.  It  was  re-dissolved. 
h^  the  aodition  of  water.  The  fact  indicates  that  the  affinity  of 
this  acid  for  barytais  stronger  than  that  of  muriatic  acid. 

.*T!h,^  second^  or  Wotc^tW  sdt  of  baryta,  was  obtained  in  small 
crystalline  groups.  The  crystals  were  prismatic,  colourless,  and 
trptnsparent:  they  were  almost  tastele^,  and  by  no  means  so 
solable  either  in  not  or  cold  water  as  the  former  salts.  They 
were  sduMe  in  alcohol,  and  the  solutions  were  perfectly  neutral. 
When  heated  on  platinum  foil  they  gave  but  very  little  flame, 
borninff  more  like  tinder,  and  leaving  a  carbonaceous  mixture 
ef  sulj^uret  and  sul|^ate«  When  heated  in  a  tube  they  gkve. 
otfa^small  quantity  of  naphthaline,  some  empyreumatic  fumes, 
with,  a  little  sulphurous  acid,  and  left  the  usual  product. 

This  salt  seemed  formed  in  largest  quantity  when  one  volume 
of  papbtbaltne  and  two  volumes  of  G^ulphuric  acid  were  shaken 
together,  at  a  temperature  as  high  as  it  could  be  without  char- 
ring the  substances. .  The  tint,  at  first  red,  became  olive-green  ^ 
sotn^  sulphprous  acid  was  evolved,  and  the  whol^  would  ulti- 
mately ikkve  become  black  and  charred,  had  it  not  beeu  cooled 
before  it  had  proceeded  thus  far,  and  immediately  dissolved  in 
water.    A  solution  was  obtained,  which,  thougn  dark  ittelf, 

E 'elded,  when  rubbed  with  carbonate  of  baryta,  colourless 
]^uids ;  and  these  when  evaporated  furnished  a  barytic  salt, 
bi^ri^ng  without  much  flpiae,  but  which  was  not  so  crystalline  as 
JMrner  specimens.  Ko  attempt  to  form  the  glowing  salt  from 
tfafe  flamiiig  salt,  by  solution  of  caustic  baryta,  succeeded.      ^ 

Strfmiia.  -The  compound  pf  this  earth  with  the  acid  already 
desHcnbed  vmy  jr|uch  resembled  the  ilaiping  salt  of  baryta. 
Wti^  lbf4^  ^as  ^itQ,  but  pot  distinctly  crvstalUne  :^  it  was 
^timSiefmSirj^er  and  alcohol;  not  alterable  in  the  air,  but  when 
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healed  burnt  i^th  a  brisht  fiame^  withoiit  aajiiad'tfiige^  aMt 
Iqft  a  result  of  the  usual  kind*  .'v      -  :rM 

:  lAme  gave  a  white  salt  of  a  bitter  taste^  sli^^htly  soluble  in  - 
nvatev,  s^nble  m  alcohol,  the  solutions  yielding  nnperfeet  ciy%rf 
tallifne^forms  on  evaporation :  it  burnt  with  flame ;  and  both  iii> 
tHe  air  and  in  tubes,  when  heated,  gave  results  similar  to  thoper. 
of  the  fgrnker  salts. 

Masnesia  formed  a  white  salt  with  a  moderately  bitter  taste ; « 
crystailitiiitg  in  favourable  circumstances,  burning  with  flame, 
and  giving  such  results  by  the  action  of  heat  as  might  be^* 
ei:p6cted.  '  .     j      . 

Iron.    The  metal  was  acted  upon  by  the  acid,  hydrogen 
being  evolved.    The  moist  protoxide  being  dissolved  in  the  acid' 
gave  a  neutral  salt  capable  of  crystallization.    This  by  expoBurtt* 
to  air  slowly  acquired  oxygmi,  and  a  portion  of  per^siut  wftji 
foun^d. 

•  Zine  was  r^dily  acted  upon  by  the  acid,  hydrogen  evolved, 
and  a  salt  formed.  The  same  salt  resulted  from.the  action  of  the 
^cid  upon  the  moist  oxide.  It  was  moderately  soluble  in  hot 
'  water,  the  solution  on  cooling  aflbrding  an  abundant  crop  of 
acicular  crystals.  The  salt  was  white^  andunchang^eable  in  the- 
air ;  its  taste  bitter.  It  burnt  with  flame,  and  gave  the  usual 
results  by  heat.  * 

Lead.  The  salt  of  this  meted  was  white,  solid,  orysta)liiie> 
and  soluble  in  water  and  alcohol.  It  had  a  bitter  metallic  taste, 
with  very  Uttle  sweetness.  The  results  by  heat  were  such  a4 
might  be  expected.         "'" 

Manganese.  The  protoxide  of  this  metal  formed  a.  neutral 
crystalline  salt  with  the  acid.  It  had  a  slightly  austere  taste,* 
was  soluble  in  water  and  alcohol,  and  was  depompooed  by  heat^ 
with  the  general  appearances  already  described. 

Copper.  Hydrated  per-oxide  of  copper  formed  an  acid-salt 
with  the  acid,  and  the  solution,  evaporated  in  the  air,  left  radiated* 
crystalline  films.  The  dry  salt,  when  heated,  fused,  burnt  with 
flame,  and  exhibited  the  usual  appearances.  - 

Nickel.  The  salt  of  this  metal  was  made  from  the  moist 
carbonate.  It  was  soluble,  crystalline,  of  a  green  cdlour,  and 
decomposed  by  heat  in  the  usual  manner.  In  on^  instance,  aa 
insoluble  sub-salt  was  formed. 

Silver.  Moist  carbonate  of  silver  dissolved  readily  in  the 
acid,  and  d  solution^  almost  neutral,  was  quickly  obtained.  It 
was  of  a  brown  colour,  and  a  powerful  metdltc  taste.  By  eva* 
poration  it  ^ve  a  splendent,  white,  crystalline  salt ;  not  chang- 
ing in  the  air  except  when  heated ;  but  then,  burning  with  flame, 
and  ultimately  leaving  pure  silver.  When  the  solution  of  the 
salt  was  boiled  for  some  time,  a  black  insoluble  matter  was 
thrown  down,  and  a  solution  obtained,  which,  by  evapo^tioir, 
gave  abundance  of  a  .yellow  orystalline  salt.     The  changee 


llfiildir  iMk  pkstepi&xAi^  Uie  actiov  ef  beat  in  die  moist  way^ 
were  not  minutely  examined. 

r  ^JftMwiiy. '  Mdst  pfoto-caifaeiiale  of  mercury  dissotyed  in  the 
iteili'fotmmg  a  salt  not  quite  neutral,  crystalliaung  feebly  in  the 
air,  ^riiito,  of  a  metallic  taste,  not  deUquescent,  and  deoomposed 
fUlh  varions  pbsenomena  by  heat  By  ^re-solution  in  water  or 
atoolH^l^  and  heat,  a  sub-salt  of  a  yellow  colour  was  formed. 
^  Tile  MMst  hydrated  per-oxide  of  mercury  also  dissolved  in  the 
ieM^'fiMbin^  all  -acid  solution,  which  by  evaporation  gave  a 
j^lowish  deuouescent  salt,  decomposed  by  heat,  burning  in  the 
Irfr.  and  entireiyvcdatiltf , 

*  •  ;  '  -        . 

3«  4wkfw  rftk^  Acid  avd  SuUs^ 

-■  When  setelicfti  df  fbd^p^re  acid  was  subjected  to  the  voltaie 
jNitlery,  oxygeni  and  h^drog^dn  gaises  were  0volved  in  their  pure  ^ 
stale :  lid  sond  matter  separated,  but  the  solution  became  of  a 
deep^yellolir  cdlour  at  the  f^itlve  |>ole,  ooeasioned  by  the  evo- 
jutidn  of  freie  sulphuric  a<nd^  which  redacted  upon  the  hydro- 
caiboB.    A '  si6lu|ion  bf  the  barytic  salts  gave  similar  results. 
'  The  analylilj^  experiment!^  upon  the  composition  of  this  acid 
MA  its  sallsB  wer6  made  principally  with  the  compound  of  baryta. 
Thfis  was-ftmnd;f6  be  vei^  constant  in  composition,  could  be 
(3ibiaitted^byA<)1]S  at  moderate  temperatures,  and  yet  sustained 
8  )u^^  tempehttore  before  it  suffered  any  change. 
*   A^sbrtion  of  the  pure  salt  was  prepared^  and  dried  for  some' 
ISet^  on  "^  sand-bath,  at  a  temperature  about  212°.    Known 
treights^^e  then  heated  in  a  platinum  crucible  to  dissipate  and 
burn  off  Ihe  combustible  matter ;  and  the  residuum  bein^  moist- 
ened i^th  splphuric  acid  to  decompose  any  sulphuret  of  barium 
formed,  was  iieated  to  convert  it  into  a  pure  sulphate  of  baryta. 
The  restilts  obtained  were  very  Constant^  ana  amounted  to 
41*7(4  of  sulphate  of  baryta  per  cent,  of  salt  used,  equivalent  to 
;^7"57  baryta  per  cent 

'  Ollief  ^drttbns  of  the  salt  were  decomposed,  by  being  heated 
|n  a  flask  with  strong  nitro-muriatic  acid,  so  as  to  liberate  the 
sulphuric  add  from  the  carbon  and  hydrogen  present,  and  yet 
fetain  it  in  the  state  of  acid.  Muriate  of  bai^ta  was  then  added, 
^e  whole  evaporated  to  dryness,  heated  red-hot,  washed  with 
dilute  muriatic  acid  to  remove  the  baryta  uncombined  with 
sulphuric  acid,  and  the  sulphate  collected,  dried,  and  weighed. 
The  results  were  inconstant ;  but  the  sulphate  of  baryta  obtained 
fdwavB  much  surpassed  that  furnished  by  the  former  method. 
Jnd^n^  irom  this  Circumstance  that  the  sulphuric  acid  in  the 
salt  Was  more  than  an  equivalent  for  the  baryta  present,  many 

E recesses  were  devised  for  the  determination  of  its  quantity, 
at  were  rejected  in  consequence  of  difficulties  and  imperfec- 
tions^  arising,  principaUy,  from  the  presence  and  action  of  so 

p  2 


912  Mr.Farad^ma^MttimiaJfi^^  f/mk 

xmch  carbomeeoud  vMktr^^  Hb^- ■  ^ft^cMttg^ »»fetf^>^ialMy 
adopted.  -  ,    )"  ^  ^j  .    m 

'  A  quantity  of  peiK>xide  of  eojpper  vM  fstapaufcd  .bJ^bMlilf; 
copper^plates  in  air  and  scaling  then*  A  sofloieiit  iqiarattly  4f 
pure  muriatic  and  nitric  acid  was  provided^  apd  also  a  iqpeoi- 

^  men  of  pure  native  carbonate  ofbaryta.  Seven  grains  of  iheaalfc 
to  be  examined  were  then  mixed  wilJi  seven  grams  of  the  pillv^* 
lized  carbonate  df  baryta,  and  afterwards  wiSi3I2  graios  of  the 
oxide  of-copper.  ^  The  mixture  b^idg  pdt  into  a  glMs  tube,  was 
successively  heated  throughout  its  masB>  the  gas-tiberaled  beins 
passed  through  a  mixture  of  barytarWater  and  -8<du.tioa  <? 
muriate  of  baryta.  It  was  found  that  no  sulphutous  or  0Ql|>haric 
acidcameoffyOrindeed'suIjphiirinanystiEt^.  The  eontentnoftte 
iab6  wer^  then  dissolved  in  an  excess  of  the  nitric  a>id  tnttiUitie 
a€ids>  above  that  required  to  take  up  lA  that  was sohiUe;  and^ 
little  solution  of  muriate  of  baryta  was  added  for  the  siEdLe  <9f 
greater  certainty.  A  p^ion  of  sulphate  oif  baryta  remained 
undissolved,  equivalent  to  the  sulphuricacid  of  jthe  salt  eiuperi^ 
mented  upon^  with  that  <x>nt^nea  accidentally  in  the  oxiae  of 
copper,  acidSj  &c«  This  sulphate  was  ci^llecMa,  washed,  dried, 
and  weighed.  Similar  quantities  of  the  carbonate  of  bary^  and 
oxide  ofcopper  were  then  dissolved  in  as  mmdik  of  thooitacaQdl 
muriatic  acids  as  was  used  in  the  former  esqperiment  ;*  and  the 
washings  and  other  operations  being  repeated  exactly^  iQ  tbm 
-same  way>  the  quantity  of  sulphate  of  baryta  oocmsiolied<^  by  the 
presence  of  sulc^uric  acid  in  the  oxide^  acids,  &c»  was  aeta9& 
mined.  This,  deducted  from  the  weight  afforded;  in  the  fint 
experiments,  gave  the  quantity  produced  from  the  sulphuric  a<^ 
actually  existing  in  the  salt.  Experiments  so  conducted  gave 
very  uniform  results.  The  mean  of  many  indicated  8*9f^;ains 
of  sulphate  of  baryta  for  10  grains  of  salt  used,  or  89  g-rains.per 
cent,  equivalent  to  30' 17  of  sulphuric  acid  for  every  100  pf  sak 
decomposed. 

In  the  analytical  experiments,  relative  to  the  quantity  of 
carbon  and  hydrogen  contained  in  the  salt,  a  given  we^ht  of 
the  substance  being  mixed  with  per-oxide  of  copper,  was  heated 
in  a  green  glass  tube.  The  apparatus  used  consisted  of  Mr* 
Cooper's  lamp«*fumace,  with  Dr.  Front's. mercurial  trough;  aod 
all  the  precautions  that  could  be  taken^  and  which  are  now  well 
known,  were  adopted  for  the  purpose  of  obtaining  accurate 
results. .  When  operated  upon  in  this  way,  the  only  substances 
evolved  from  the  salt,  were  carbonic  acid  and  water.  As  an 
instance  of  the  results,  3*5  grains  of  the  salt  afforded  11*74 
cubic  inches  of  carbonic  acid  gas,  and  0*9  of  a  grain  of  water. 
The  mean  of  several  experiments  gave  32*93  cubic  inches  of 
carbonic  acid  gas^  and  2*589  grainsof  water,  for  every  lO-graiM 

^  of  salt  decomposed^ 
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inches  of  carbonic  acid,  or  158*^:  grains^  equiiralenlvtOi  4H> 
{jriHntialdDikliii^  ot/wiim,  et^rzleni  10.2-877 

SnwfeB  of  ^ydv«gwu    ttQiioe;10Qrgfaiaa  of  tbe  salt  yielded 

*  '    '    '    Baryta.  .,.••..,•...  27-67   , .  • . , .    78-0 
S^ulphuricacid'.,^,...  3017   86-35 

aroon  ♦..•••.•  •« «•  • .  41*90   .......  118-54 

drogen  .•. ••i....    2'877..,,,.      8-13. 

102-517 

In  li^,  second  numerical  cpliuini  tbe  eKperimental.  results  are 
Mpeale4»  biit.increiMsad^  thatj  baryta  might,  be  taken  in  the 
j^piaiitily f€»re»entinff  one  proM  hydrogen  beii^g  unity: 

^Mdiit  fiiftlift  i|i|t^  £at  they  do  not  differ  far  from  the  following 
theosetical  statement:  •    ; 

Baryta ...'.•...     1  proportional    78 

Sulphuric  acid ,    2      ditto       '    80 

*  '  Carboti........\  .'..•.  20      ditto         120 

Hydrogen ...;    8      ditto  8  ' 

fSbe  qmotity  of  sulphttric  acid  differs  most  importantly  from 
iiie/lbaoretioul  statennent^  and  it  probably  is  that  element  of  the 
jialt^' in  the.  determination  of  which  most  errors  are  involved, 
^e  ^ttaotityt  of.  oxide,  of  copper  and  of  acids  required  to  be 
oned'iB  that  part,  of  the  .analysis^  may  have  introduced  errors, 
Jilfeoling  the  small  quantity  of  sfdt  employed,  which  when  muU 
tipUed^  as  in  the  deauctioii  of  the  numbers  above  relative  to  100 
.paris,  may  have  created  an  error  of  that  amount. 
<  As.  there  is  no  reason  to  suppose  that  during  the  combination 
nt  the  aeid  with  the  baryta  any  change  in  its  proportions  takes 
|»lace,  the  resides  ahove^  mimis  the.  baryta,  will  represent  its 
composition ;  from  which  it  would  appear,  that  one  proportional 
9f  the  aoid  consists  of  two  proportionals  of  sulphuric  acid, 
twenty  of  carbon,  and  eight  of  hydrogen ;  these  constituents. 
ionning  an  acid  equivalent  in  saturating  power  to  one  propor- 
libnal  of  other  acids.  Hence  it  would  seem^  that- half  the  sui- 
phnric  acid  present,  at  least  when  in  combination,  is  neutralized 
Dy  the  hydro-carbon ;  or,  to  speak  in  more  general  terms,  that 
the  hydro»carbon  .has  diminished  the  saturating  power  of  the 
sulphuric  acid  to  one*half.  This  very  curious  and  interesting 
fact  in  chemical  affinity  was  however  made  known  to  me  by 
Mr.  Heandl,  of  Apothecaries'  Hall,  as  occurring  in  some  other 
compiounds  of  sulphuric  acid  and  hydro^carbon,  before  I  had 
<M>i|iD}eted  the  analysis  of  the  present  acid  and  salts ;  and  a, 
siniiilar  circumstance  is  known  with  regard  to. muriatic  acid,  ia^ 
tbo  curious  compound  discovered  by  M.  Kind,  which  it  forms 
«i^  oil  of  turpentine.    Mr.He^nell  is^  I  beUeve|.  on  the  point 


«ilAaftrtgahki«4Kte,the3rprdiede  nn^  :  :/;  \v..::r: )  v.r.al 
. .  It  mky  hi  riwer^td^  4tiid  4ik»  e^iitetfU  ;iif  ,MMmric  Mid  4p 
the  vmfi  ciftpij^oiMik  is  aauttsi^.itliMN^ thattffond';  *tt«iihgt 
the  non-appearance  of  sulphurous  ftcid,  when  sulphu^c  acid  and 
naphthaline  act  dii  ekbh  dther,  U  tibt  66MliihiU  bA  IJ^.the  non- 
reaction  of  the  bbdi«d/   It  is  ^cmUbtethat  t>bt  of  ihk  hydrogen 


the  new  acid.  I  have  not  time  at  present  to  pursue  mese  refine* 
tn^iits  of  th«  subject^  or  to  t€/&dAt  the  mial^s  iriiiistt  ladk  klen 
made  of  naphthaline^  and  which  wbxM  throw  ligbt  ^i^poti  ^ 
question.  Such  a  view  wduld  aecoutit  fcir  a  part  of  Ibi  everj^bp 
in  weighty  but  not  for  the  exi^ess  of  the  sulp£.uric  ad4  obtiiin^^ 
above  two  proportionals.  ..*-.. 


•  • '  • 


The  glowing  salt  of  baryta 'was  how  analysed  by  a  process 
similar  to  that  adopted  for  the  'flamiud;'8alt.  tlie  specimen 
operated  upon  was  pure,  and  in  a' distinctly*  crystalline  state.  It 
had  been  heated  to  about  440^  F.  for  tiiree  hours  in  ametaUib 
bath.  Ten  grains  of  this  salt  exposed  td  air  for  40.1ioi^ 
increased  only  0*08  of  a  erain  in  weight.  These  when  converted 
into  sulphate  of  baryta  by  heat  and  sulphuric  acid^  gave  4^24 

f  rains.  Seven  grains  b^  carbonate  of  baryta/  03^de  w  eoppev^ 
eat,  &c.  gave  6*02  grams  of  sulphate  of  barytas  hence  10  g^s;^ 
(of  the  sail  would  have  afforded  8*6  grains  of  the  sulphate^  equiva* 
lent  to  2*915  grains  of  sulphuric  acid.  Five  grains^  when  heate4 
with  oxide  of  copper,  gave  16*66  cubic  indies  of  carbonic  acid 
gas,  equal  to  7*772  grains^  and  equivalent  to  2*12  grains  of 
carbon.  The  water  formed  amounted  to  1*2  grain  equivalent  to 
0*  133  of  a  grain  of  hydrogen. 

From  these  data,  100  grains  of  the  salt  would  appettr  to 
furnish 

-  •  *  * 

Baryta 28*03  .  •  78*0  or  1  proportional* 

Sulphuric  acid  29*13  ••  81*41  nearly  two  proportionals. 

Carbon  •...••  42*40  •  •  118*0  approaching  to  20  ditto.  . 

Hydrogen. »..    2*66  ••      7*4  or  7*4  proportionals  s 
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results  not  far  different  from  tholte  obtained  with  the  former  salt. 
I  have  not  yet  obtained  sufficient  quantities  of  this  salt  in  a 
decidedly  crystalline  state^  to  enable  me  satisfactorily  to  accounf 
f6r  the  difference  between  it  tod'  the  flaming  salt. 


* 


Attempts  were  mad6  to  fonft  similar  compounds  with  othef 


.lttdii^te9-'#ie  iiiiMiittii.  •  GkM^ri  phos^h()Tie  Acid  Was  hkikhiA 
ietA  ^hekilk'iti  ilttpbthftlh»e>  but  wUiidtit  Mf  fNittietiltiU*  ttuAts. 
i-A  little  irtii^  was  then  tfe^  with  unother  portion  of  tbe  mate- 
<vUii^  16  Imngtiie  phosph^e  Aoid  into  solutioii,  but  no  deckledL 
^ tofllbifltatieii  ^illd*  b«  oDtaiti«d«  Mttrittie  aeid  pM  iMis  bf otight 
into  eontact  with  naphthaline  in  various  states,  and  at  TAtiOttft 
:ii«npelrattMr<M>  bnt  ino  tthidh  toiM  be  elfected  6i(h6r  of  the  sub- 
'Kteiiees  or  l^eir  elements^ 

}'•  Vl»ry  strong  solution  of  potash  was  also  heated  With  iftaphMia'- 
4iiie>  and  ;tbsn  neatraliKed  by  suh>hiiri(i  acid ;  nothing  mote, 
Ikyw^TVfi  fhaa  Common  sulphate  of  potash  rssttlt^d. 
'  \  As  the  appropriation  of  a  name  to  this  acid  will  mubh  fltcUilalfe 
Tdftms  reference  and  descHption,  I  nmy,  perhaps,  be  allowed  to 
M^gefttthat  of  tUlpho-maphthalic  acid.  Which  sufficiently  indickt^ft 
..lis  source  and  uiiture,  without  the  inconvenience  of  invdviAH 
theoretical  views.  "" 


-4-  M"^    •■   . 
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AfttiCLfi  V. 
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Analtsbs  op  Books, 

•jd  Descriptian  of  active  and  extinct  Volcahos,  with  Remarks  on 
their  Origin,  their  Chemical  Phanomena^  and  the  Cliaracter  of 
their  Products,  as  determined  by  the  Condition  of  the  Earth 

.  during  the  Period  of  their  Formation.  ^  Being  the  Substance  of 
some  Lectures  delivered  before  the  University  of  Oxford,  wit/i 

.  much  additional  Matter.  By  Charles  iDaubeny,  MD.  PRS. 
&c.  &c.  Professor  of  Cbemistiy,  and  Fellow  of  Magdalen 

College,  Oxford.    London,  1826 :  Bvo. 

« 

It*  is  not  many  months  since  we  had  the  satisfadtioh  of  laying 
before  our  readers  an  analysis  of  a  work  on  volcanos  by  Mr. 
Poulett  SCrope;*  it  now  becomes  our  duty  to  notice  another 
^publication  which  has  just  appeared  on  the  same  subject,  the 
)ptan  of  which  is  of  a  more  extended  description,  as  it  embraces 
not  only  ft  theory  of  volcanic  operations,  but  likewise  a  detailed 
statement  of  the  pl^sehomena,  both  of  a  geological  and  chemical . 
nature,  which  arise  from  them. 

The  aitdior  informs  us,  that  he  was  first  led  to  the  inquiries 
which  have  furnished  him  with  materials  for  the  present  work, 
by  a  wish  to  obtain  some  further  evidence  with  respect  to  the 
oiiigin  of  basalt,  the  nature  of  which  still  continued  the  subject 
.of  warm  discussion,  during  the  time  at  which  he  was  pursuing 
this  studies  at  Edinburgh.  Conscious  that  all  the  Ught  that 
cocdd  be  thrown  upon  Ihis  question  by  reference  to  the  charac** 
1;ers  and  relations  of  trap  rocks  themselves,  had  been  ttlready 


^*^d  jimialktn  Jmataytust. 


Si9  4Mai^i^^JfeiWtt..^a 

by  ^ai^aiiiiDg  theyMmioii&  of  tiM^  w4kfc^)lo;.4ll#<l|M^gduijl^ 
acUve  ^F  acknowledged  Tolc«iio 

formations*  -  -   v;    .  .     ,v    •* jijii>^«iau'*  in)V  ^  ^i^^J 

.  ^' For  this  purpose^  l>owevcgy  Kt^mefg  »WttHiititmf af ^  iito4 
ibpecimens  waa  not  sufficient,  th^^^spola.dittm^lvfiJ^ 
visited,  and;  the  eircumsti^nces  of  gecMO^dat  fiositt(Mi^ciift4«M]l'<as 
the  nature  ,of  the  tocks  assoeiated^  carimlly  dottiyfltted  witb  mhkt 
was  seen  iu  the.  trap  districts  that  had  excited  so^mUch  attention 
.and dispute."  ■         .'...•  f,•.^!  ....r-^.  *'•*'-'  ^n;s  i^  4.'  .t  /■ 

He  therefore  examined  at  differelit  interysk^hie  \fiDloain&i^ooki 
of  France  and  Germany; ;.thoge'>  of  Hungary  arid  &tyria;>th» 
greater  part  of  such  as  Mist  in*  Italy  Md«the«>n«iffhbourij|ftg 
islands ;  and  the  whole  series  of  those  which  exteadt&owhl^ 
Sicily  ;  thus  including  in  his  examinatiotf  moBt'ofjtbeis^)ieatf4» 
ances  of  the  above,  kind  that  iare  manifest  in  tfaiBiji^pMHrleroltlMi 
riobe,  except  those  in  Iceland/  ali'ead}^'  mado'Kttblftfii^  ie^^  ifti 
Sirough  Sir  6.  Macken^e' and' others  $  in  Of«ee^'iBLK^^)3riirk^yii 
countries  at  present,  but  little  accesBiblei!;<aiid  ill  tktt.bSpsliiitt 
Peninsula,  where  a:feW'ii^ications'of  igike'outt  aetioii  have  beeif 
noticed  as  ^occurring.  ,...';,. 

^  His  observations  in  thisse  countries  eonstitutfe/  iii  freat  vie»> 
sure,  the  contents  of  the  two  firafr  leetores)*  for  I^Wthor  hatt 
thoughtproper  to  retain  this  title,  as  indicating  the>s^i6iis  of 
chapters  into  which  the  wotk  is  divided,  notwii^staonUn^  tiie 
additional  matter  introduced  since  they  w^re<  delivered^  wnich 
has  swelled  all  of  them  to  a  'length  far  exceeding  the  fe^timat^ 
limits  of  an  oral  discourse.    <  '  :  -  ^    •       ^    >        -  *    i~ 

We  observe,  however,  with  pleasure; anr^abstraot  of  Beudatit'a 
observations  on  the  triachyte  of  Hungary,  wbieb>iiptwithstttnd4t 
ing  their  interest,  hjave*  hitherto  met  with  but  kttlenotic^in  tfai^ 
country ;  and  likewise  au  account  of  the  almost  unexplored^ 
volcanic  district  of  Transylvania,  communicated  by  Bvi^Botte^  a 
geologist  well  known  from  his  papers  on  various  .parta>ofFranee 
and  Germany,  and  his  Geognostical  Essay  on  Scotland^  i      '   ^  r 

The  author's  remarks  on  Auvergne  have  ali^^dyvi^ipeared 
under  the  form  of  letters  addressed  to  ProfMBor  Jamesoa,  and* 
a  short  account  of  the  volcanos  of  Sicily,  w^  <tie*iweo»  i».  tha 
sketch  of  the  geology  of  that  island,  comemunicaied  originally  ta 
the  Bristol  Philosophical  and  Literary*  Institutiony  sm^siMsti 
published  in  the  Edinburgh  i^hilosonhioal  JoornaL   '.    u 

In  other  respects,  the  matter  of  tne  first  two  lectures  may  4[>e> 
considered  new ;  but  not  so  that  of  the  third  whi^h  is  engrassed 
by  a  large  assemblage  of  facts,  compiled  from  variovs^sourc^ 
both  ancient  and  modern, «with  regard to.the  vok)anot)lli^too<nMr> 
in  parts  of  the  globe«  which  have  not  been  visited  by  the  author. 

Here  we  meet  with  a  summary  of  the  geological  details  com* 


^  wue  fwfCDiittte  lanpffdictowtt  to  ufimui  teapect  to  tha^e  voIcamG 
iff iy4iobfi>>4|^at  hwe  ;t^  plage  in  Greece  aad  the  Ajxibipelago ; 
mjf^^tkiim^fM^  I Qti « iliOfid. ^f  the .Cuoacies  apd  otii^  i^anda 
Wiktft^Aipt^  Qaiisi^!ii^^  been^oommiuiie^ed  by-  Gtoipfr 

boldty  Ton  fiuchj,  and  other  foreig;i  geologists. 
bii'tlii^^iQiJ^Masfip  asency  ^^  ahown  ^  exist  in  Asia  Minor • 
fialfiBttnay  %ria^.  aadouier  countries  of  the  East/  and  a  line  of 
y0lilaiiic.ii)peraiiQn^  its  rtra^^  from  Kamscha^a  to  Japan,  and 
f  ^RQ^ia  an  jfldpost  uninterrupted  succession,  to  Java,  Sumatra, 
aod.tiiedlVindaiDa&Islands.^ 

A  few  of  the  volcanos  distributed  over  the  Great  Pacific,  and 
ihe.Giilph'^bfM^oo,  a^^  noticed;  and  the  whole 

«0nc|udes,  by.bcinging^tdg^er  the  results  of  Humboldt's  invest 
$jigati6na  ^it^pontijaent  of  America 

J  ij*Elj90b&ta  .statement  of  the  contents  of  the  first  thre/electuxe^j^ 
it  wiU  be  evident,  that  we  cannot  pretend  to  present  to  our 
fisaders  a  complete  analysis  of  the  work;  all  we  can  undertake 
to  do,  will  be  to.give  an  idea  of  the  manner  in  which  the  siibiect 
1^  handled,  .by;  selecting  certain  portions  for  abridgment ;  and  w^ 
shall  begin  by  iioticing  the  author's  description  of  the  volcanos 
thai  occur  in  the  neigobpurbopd  oftfie  Rhme. 

*  These  aire  divided,  according  to  his  usual  system,  into  po^- 
^kbmMltd^i^l^^pit^iiiidal:.  by  which  terms,  however,  nothing 
loorQ'iaiBtefftded,  than^an  expression  of  the  fact,  that  the  erup« 
liona.tp<JiL^p|Biee,A%riOrb^^  the  period  at  which  the  valleys 
weraajQcav^tedl 

.c  The  inokanos  of  Ahe  Eyfel  district,  which  intervenes  between 
the  KhMne  and^theirontiei^.of  th^  Netherlands,  furnishes  us  with 
an  instance  of  volcanos  formed  subsequently  to  that  epoch. 

>  <^  Scattered  oveC( the  ;^eater  pirt  of  the  district  alluded  to,  are 
a  number  of  s^naU  conical  emmences,  often  inclosing  craters, 
the  decliiritiesr'Of  which  are  usually  sunk  much  below  the  present 
level,  andthave  thereby,  in  many  cases,  received  the  drainage  of 
Ih^  jncroiiiidi»9;  country,  thus  forming  a  series  of  lakes,  known 
h^  the  nj^me!  ofMaars,  which  are  remarkably  distinguished  from 
those  elsewhere  seen,  by  their  circular  form,  and  by  the  absence 
of.  any.  apparent^  outlet  for  their  watei-s.  The  sides  of  these 
cratei[&see|n  to  be  made  up,  of  alternating  strata  of  volcanic  sand 
and  soorifivmlava,  dipping  away  inall  directious  from  the  centre, 
at  a  considerable  angle,  and  the  same  kind  of  material  has  in 
iwuiy  instaivces-so  accumulated  round  the  cones,  as  to  obliterate 
in  great  measure  the  hoUpw  between  them,  and  to  mise  the  level 
of  wii^.uBtry  nearly  up  to  the  brim  of  the  craters." 

Ihe  author  proceeds  tp  a  detailed  description  of  certain  of 
these  craters,  and  of  the  accompanying  streams  of  lava,  in  which, 
bowever,  wa  have  not  room  to  follow  him ;  and  concludes,  as  he 


IM  ^^e  In  ^xOlb^  of  the  m^ern  VoicattoA  4^'AMW>^^  mtft. 
altbottgh  df  TO8t-dUnvial  orisiti,  tbey  were  lii  Mibti  befbiis  th^ 
existence  of  oidtorieal  records;  Tfaerc$  iiS;  iildietid»  A  pimttige  ML 
Ttcitttls,  tHiibh  has  been  supposed  to  teifelr  to  sotnAft^g  dfil 
ttoteafaib  ilfttilfe  that  occtmrea  in  this  distritt;  btit  (mt  iiutbof 
ridicules  such  an  idea^  and  conclttdefei  ttiat  bothing  :ihore  trai 
liieahfy  tiian  an  accidental  conflagration;  tatiHed^  p^ililtps>  hf 
i^etting  fire  to  the  Veoods  or  heaths,  ill  a  dij*  season.    *  • ' '. 

^It  i(^  cert^Lin  at  least  that  the  lava  of  iMiedertticltitilg  ^^sted 
in  the  time  of  AngUstus^  for  the  pillars  of  the  ancient  bridge  nf 
Treves  Ure  formed  of  this  materiaL 

^  We  are,  therefore,  under  the  necessity  of  attribuiiing;  to  Ihf 
fijrfel  volcanos  a  date  historically  very  ancient,  though,  geologic 
tally  speaking,  modem,  since  geological  research  niay  be  said 
almost  to  terminate  Mrhere  history  be^nS :  if  We  ^dopt  tisii 
opihiohs  of  t^rof.  Buckland  respecting  the  excavation  of  the 
talleys,  we  must  suppose  these  rocks  to  have  been  fohiied,  lik^ 
fcome  of  those  in  Auver^ne,  subsequently  to  the  Deiuge  recdtded 
Jby  Moses ;  or  if,  limiting  ourselves  to  those  vieWs  in  which  att 
geologists  concur,  we  choose  to  speak  more  indefinitely,  thi^ 
date  of  their  eruptions  must  be  pronounced  to  be  postetiot*  to 
the  event  which  reduced  the  surface  of  the  globe  to  its  present 
condition."  P,66. 

The  remaining  volcanic  rocks  in  this  part  Of  Burope,  appeal:  t6 
be  6f  an  older*  date,  and  are  shown  by  the  audior  to  belong  t6 
that  period  in  the  history  of  the  globe,  during  which  the  rockd 
called  tertiary  were  being  deposited.  The  trachytes  ^nd  basalts 
of  tbe  Seven  Mountains  hear  Bo^n,  of  the  Westerwald  near 
Coblentz,  and  of  several  other  chains  of  mountains  in  the  sam^ 
neighbourhood,  belong  to  this  class.  The  mode  pf  their  forma- 
tion is  illustrated,  by  considering  certain  conibal.  masses  of 
basalt,  which  occur  detached  in  Hessia,  tb^  structure  and  r^a^ 
tions  of  which  are  sufficiently  exposed,  to  allow  of  their  being 
studied  with  exactness. 

In  the  case  of  the  Pflasterkaute  near  Eisenach,  '^  the  exca)^ 
Vations  are  carried  to  such  a  depth,  that  we  are  enabled  distinctly 
^  io  see  the  basalt  more  than  50  feet  below  the  sur&ce  of  ttu^ 
isandstone.  The  line  of  junction  is  also  well-displayed,  and  Wid 
4)bserve  the  sandstone  changed  from  an  horizontal  to  a  vertical 
))osition,  split  in  all  directions,  and  rendered  harder  and  whiter^ 
where  the  pasalt  touches  it.*'  P.  72^ 

In  another  case,. the  portions  of  sandstone,  form  clusters  of 
little  prisms,  possesaipg  even  ^ater  regularity  of  form  tbatt 
those  of  the  basalt  Which  encircles  theip.  'Mt  is  curious/^ 
temarks  our  author,  ^Ho  trace  the  resemblance  between  tha 
prisms  here  alluded  to,  and  those  produced  artificially  in  Several 
parts  of  Derbyshire  and  Yorl^smre>  where  li^sc^  mable  sund^ 


J  • 


•MBit  JDr^lM^et^im^Vifkunos,'  %|| 

eompiDBr  cqpcretions."  P.  73*    . 

v'  iFW.k^l  btilti^  Blatie  Kii^pe,  neat  Bddit^ege;  lUostrateg  t&ese 
4PlMNi«Mi($iii(  ift  ft  isrtill  more  striking  mafaaeh,  and  it  is  tertaitilt 
Borpriifitigy  tiift^^lH  «vlth  fiSisenomdna  almost  in  their  n^ighbbtd^ 
MMr  th«  gedlbgfet^  df  the  Frfeibiiig  school  ffionldso  long  Hare 
ir^iaitided  tin<6blitiheed  of  the  ign^ons  origin  bf  bai^alt. 
-  Wfe  have  nd  rbofii  for  ttre  sketch  bf  the  m,p  foftnatibhs  iA 
t^et  |mM  bf  Gerthany,  mth  which  iJie  first  lecture  cobdudes ) 
neither  can  we  notice  the  abstract,  giv^n  at  the  commbilcemettt 
(rfHie  flb^bhd,  of  Betidant's  i^seal^ch^s  in  Hnngarjr'.  The  author 
1hg;i«e6t  ^lii  (hat  geolbgist  in  otrpositibn  to  Htunboldt,  in  atlH^ 
bating  a  different  origid  to  the  trachyte  of  Hungaiyi  tod  tb  ih% 
bMei-  porphyry  which  snpjiort&  it ;  but  he  combats  the  theory 
mdvliiltied  by  &e  French  naturalist,  with  respect  to  the  formation 
^  the  alum  difihl^ed  through  the  substance  of  diany  beds  inthid 
^ttbatton.  This  M.  Beudant  regards  as  the  result  of  sulphu- 
reous exhalatiobs ;  Prof.  Daubedy  as  arising  from  the  decom- 
position of  metallic  sulphurets* 

'  Our  author  tkkes  pains  to  show,  that  every  one  of  the  volcahic 
districts  already  doticed,  are,  at  the  least,  as  modern  as  th^ 
tertiary  class  of  deposits ;  such  is  likewise  the  Case  with  the 
little  tmehytic  formation  which  he  visited  itx  Styria,  and  with 
the  greater  part  of  the  volcanic  products  that  occur  id  Italy^ 
Those  of  the  Vicehtin,  and  of  the  neighbourhood  of  tldrae  are, 
treated  of  at  some  length ;  and  id  the  Neapolitan  territory  a  vblcadb 
is  introduced  to  our  notice,  scarcely  known,  we  bfelievei  t6 
Stilish  geologists,  that,  namely,  of  Mount  Vultur. 
•  TIA  neighbourhood  of  Naples  is  of  course  more  particulatJy 
dwelt  l^n^  and  its  Volcanos  are  treated,  first,  historically ;  and^ 
Itocddd^,  with  reference  to  their  geological  and  chemical  phse« 
libniena.  Under  the  first  of  these  heads,  must  be  placea  the> 
bnestton,  as  to  whether  Vesuvius  wad  burning  at  any  period  of 
Roman  history  antecedent  to  the  Christian  era ;  and  with  the 
View  of  deciding  this  point,  our  author  has  brought  together 
kiahy  passages  mm  classical  writers,  in  which  mention  is  made 
ef  the  mountain.  Of  these,  the  one  most  illustrative  of  its 
kctttal  structure,  at  that  period,  is  the  account  given  of  the  occu^ 
pation  of  these  heights  by  the  gladiators  under  Spartacus,  and 
of  the  manner  of  their  escape  from  this  position.  We  may 
hemark,  that  Dr.  Ihiubeny  differs  from  former  geologists,  with 
respect  to  the  formation  of  the  dykes  of  Monte  Somma,  and 
seems  loth  to  admit,  that  we  have  any  decided  case,  in  which 
djkes  have  been  formed  within  the  ^crater  of  any  volcano,  or 
bmcse  the  commedcement  of  the  present  order  of  things. 
'  .When  speaking  of  the  Solfatara)  he  takes  occasion  to  discuss 
the  origin  of  those  8i£&e  products^  found  within  the  craters  of 


the  pn>difctioQ  pf  9^1  ^ipaoniac  which;  i»,  gg,  ynB^fUfg^,  im 
'  iagredieut*  ,*      ^-^i,-   r.«ii 

f'  The  rock  of  this,  moyn^ia  i^  lu  iioit,  q(  U^fA^tfi^  vhM^ 
besides  ^  little  potass^  co^isists  e#sential}y  of  si^  api;^^aili% 
with,  m  occasioi^al  adjopixture  q£  iron,  liiSMe,  aiul  mag^esuu. ; 

'^  The  muriatic  acid  (exhaled  from  the  volcano)  actii^  ^¥^ 
these  ihgredientsi  forms  severally  witht^eWi  aijnwti^yoTsaline 
patter,  proportionate  to  ^)iat  in  which  it  is  emitted^  but  the  post 
abundant  salt  of  this  class,  is  the,muriate  of  ammonia  the  fonn^ 
s^^on  of  which  may,  perhaps,  be  thus,  accounted;  for*  . 
.  *^  When  muriatic  acid  is .  suffered  to  act  uppn  an  alkalisi/^ 
liydrpsulphuret,  it  combines  with  the  base,  and  sepaiutes  ih^ 
Sulphuretted  hydrogen;  very  little,  however,  of  the  kttejc  exhalep 
in  a  gaseous  condition,  but  it.  is, for  the  most  paitpr^cipital^ 
jjn.tbe  shape  of  a  heavv  oil,  which  is  found  by  ana^siSvlo  4^Q09r 
sist  of  one.  atom  hydrogen,  and  two  atoms  sulphur.  Mow  ^ 
sulphuretted  hydrogen  consists  of  one  atom  of  eaeh  ingrediej 
it /oUows^  that  the  formation  of  this  body  must  be  accdjunpaai 
by  the  disengagement  of  an  equal  volume  of  hydrogen  gaS;* 
Hut^^hat  becomes  of  this. latter  body,  since  it  is, OiOt.^  be 
detecti^d  afterwards  in  a  separate  state?  It  i^  pobable  that  4^ 
hdi»  united  with  the  oxygen  of  the  atmosphere,  f^  with  its 
nitrogen,  perhaps  indeed  with  both;  in  txie  latter  case,  Uif 
presence  of  the  ammonia  is  explained;  in  the  former  it  is  renr 
dered  more  comprehensible^  since  we  have  many  examples  ^  in 
which  nitrogen,  in  its  nascent  state,  is  knowii  to  unite  with 
hydrogen,  held  in  combination  by  weak  affinities*'^  P*  168. 

The  crater  of  Volcano,  one  of  the  Lipari  Islands^  is  in  a  statf^ 
somewhat  similar  to  that  of  the  Solfatara.  Our  author  describes, 
however,  the  process  there  going  on  as  so  far  different,  inasmucl^ 
as  the  vapour  eiven  out  in  the  crater  of  Volcano  consists  »of 
sulphurous  acid;  whereas  in  that  of  the  Solfatara,  it  was  com* 

}>osed  of  sulphuretted  hydrogen.  The  operations,  too,  oi"  the 
brmer  appear  to  be  goinff  on  with  much  greater  vigour  than 
those  of  the  latter^  and  exhibit,  says  our  autbor,  perhaps  tho 
nearest  approximation  to  a  state  of  activity,  during  which  a 
descent  into  I  he  crater  would  have  been  practicable. 

'^  Nor  (be  continues)  can  I  imagine  a  spectacle  of  more 
solemn  grandeur,  than  that  presented  in  its  interior,  oir  conceive 
a  spot  better  calculated  to  excite,  in  a  superstitious  age,  thai 
religious  awe  which  caused  the  island  to  be  considered  sacred 
to  Vulcan,  and  the  various  caverns  below  as  the  peculiar  resi-* 
dence  of  the  god."  * 

Quam  subter,  speoHs,  et  Cydopum  ex^sa  caminia 
Antra  Etnea  tonant,  validique  incudibus  ictus 
Audit!  referunt  gemitum,  striduntque  careniis 
StrictoittChalybutt,  etfoniacibusJgniaaiihtldt  • 

V(deani  damus,  et  Vulcania  noniine  tettus. 


aii4  oveiliangiDg  sides^  and  the  d^Dse  salpnureous 'smoke, 
fHiidh^  iffilttiiig  froa  all  the'crevictfs,  thro\i«  a  gloom  over  ererjr 
^bjfM^  ft&reA  mott  impreimvi^  than  the  reiterated  expdosioim 
of  >StroiBboIi>  cotitempu^d  at  a  distance,  apd  in  open  dm.*! 

V  This  lecture  conciiides  by  an  account  of  the  volcanic  forma- 
tioDS  of  Sicifaf,  which  are  divided,  like  most  of  llie  resi^  into* 
those  of  aMe^dilttvial  and  post^diiuvialori^n.  ' 
'  The  former  are  chiefly  found  in  the  Yal  de  Note,  but  tnil^ 
Mtfior  observes,  that  there  are  certain  rocks  in  the  vicmity  of 
Mduiit'Btna,  tha|;'Were  probably  formed  antecedentiiy  to  the 
ttiountain  at  whose  focrt  they'  Ue.  The  Cyclopean  Islanda>  foi? 
iostajtc^^  (with  whiclievery  classical  reader  is  acquainted,  as  the 
locks  which  Polyphemus  is  described  by  Ilotoer,  as  hurling 
agahist  the  bark,  m  which  Ulysses  and  his  crew  were  taking 
their  flight,)  ^'though  now  detached,  must  at  one  period  havi> 
fohned;  a  connected  stratum,  for*  they  are  covered  with  a  bed  of 
»»b  which  seems  evidenUy  to  have  been  cdntiawnis  fcom  the 
one  to  the  other  of  these  islands.  This  circumstance,  and  their 
general  compactnessy  prove  that  these  formations  took  place 

under  the  surface  of  water.  •• vNothlnffcfthts 

kitid  is  indicated  by  the  structure  of  Etna.  This  mighty  and 
imposing  mountain,  which  rises  iu  solitary  g^randeur  to  the  hei^ft 
ef  above  10,060  feet,  and  embraces  a  circumference  of  189 
miles,  is  entirely  cpmposed  of  lavas,  which>  whatever  subordinate 
differences  may  exist  between  them,  all  possess  the  appearance 
ef4iaving  been  ejected  above  the  surface  of  water,  and  not  under 

*•  ^  In  the  structure  of  this  mountain,  every  thing  wears  alike 
the  diaraoter  of  vastness.  The  products  of  the  eruptions  of 
Vesuvius  vaay  be  said  almost  to  sink  into  insiguiiicance,  when 
compared  with  these  coulees,  some  of  which  are  four  or  five 
B»le8.4n  breadth,  15  in  length,  and  ir6m  60  to  100  feet  in  thicks* 
aess,  and  the  changes  made  upon  the  coast  by  them,  is  so  consi«* 
derable,  that  the  natural  boundaries  between  the  sea  and  land 
iBay  be  said  almost  to  depend  upon  the  movements  of  the 
volcimo. 

"  The  height,  too,  of  Etna  is  so  great  that  the  lava  frequently 
finds  less  resistance  in  piercing  the  Qanks  of  the  mountain,  than 
to  Ming  to  its  summit,  and  has  in  this  manner  formed  a  number 
erf*  minor  cones,  many  of  which  possess  thdir  respective  craters, 
and  have  given  rise  to  consideranle  streams  of  lava. 

'<  Hence,  an  ancient  poet  has  yery^happily  termed  this  volcano 
the  parent  of  Sicilian  m^untains^  an  es^ression  strictly  applicable 
to  the  relation  w^i^b  U  fec^aii^.tQ.th^  Wife  i«  itsimmediafe  oeigh* 


'.  i 


honxlior^,  fiVof  vfkibh  hsLve  been  fbniiied  by  tndbeesive  ejido* 
tioQB  of  master  item  ita  interior.  .^        ^ 

<^  The  grandest  and  most  original  feature  indeed  in  the  jplrpBiofr^ 
ifOB^  of  Etna,  is  die  zone  of  subordinate  volcanio  hifls^  wim- 
which  itia  encompassed,  and  which  look  like  a  eoort  of  .sabnl^* 
tern  nrisofs  waiting  upon  their  schrereign.  «     '  > 

"  Of  these,  some  are  covered  with  vegetation,  others  are' bard 
and  arid,'  their  relative  antiquity  being  probably  denoted  by  the 
prng^rfss  Tegetation  has  made  upon  their  surface;  smd  the  extras 
ordmary  difference  that  exists  in  this  respect,  8eems  to  indieati^ 
tkot  thi  mountain  to  which  they  owe  their  origiii  must  have 
beetf  in  a  state  of  activity,  if  not  at  a  period  antecedent  ta  th« 
oommencement  of  the  present  order  of  things,  at  least  at  a  dia-^ 
taikce  of  time  exceedingly  remote."  P.  204.  ... 

r"  The  Professor  then  exposes  the  mistake  into  which  Brydbne 
iras  led  by  the  Abbe  Recupero,  with  regard  to  the  existence  of 
Yegetable  mould,  intervening  between  the  beds  of  lava  at'Jaee^ 
B^ie,  thus  overturning  the  argument  founded  on  the  abover 
Ibcty  which  that  lively  writer  has  brought  forward,  to  prove  the 

Sent  antiquity  of  the  eruptions  of  this  volcano*  Here,  however/ 
ere  is  the  less  necessity  for  following  him,  as  the  details  tamy 
be  seen  in  Dr.  Daubeny's  Sketch  of  the  Geology  of  Sicily^; 
published  in  a  contemporary  journal.  .     .  j 

'  In  the  third  lecture  we  are  glad  to  find  an  abstract  o(Vm 
Buch's  valuable  Memoirs  on  the  Canary  Islands,  wfaicb,  having 
liever  *been  translated  into  our  language,  remain  in  somtf 
Aeasure  a  sealed  book  to  English  geologists.  ^ 

*  Dr.  Daubeny  has  shown  the  probable  existence  of  voloanos  ist 
the  East,  from  many  concurrent  circumstances.  Thus  ther 
accounts  of  volcanic  matter  in  Asia  Minor,  and  the  occurrence 
ef  a  Qrotto  del  Cane  near  Smyrna,  described  by  Strabe,  and 
rediscovered  by  Chatidler ;  the  correspondence  between  ik4 
traditions  that  existed  in  Persia  and  Greece  with  respect  to  the 
supposed  volcano  of  Demavend  in  the  former  country,  and 
those  of  Sicily  and  Campania ;  the  analogy  between  the  Typhesnii 
ef  the  Greek  poets  and  the  Zobag  of  the  Zend-Avesta  $  the 
frequent  allusions  to  volcanic  phesnomena  in  Holy  Writ ;  andj 
ab^veall,  the  destruction  by.  fire  of  (he  five  cities  in  the  plain  of 
Siddim,  all  tend  to  establish  the  operation  of  subterranean  tit6 
in  these  countries,  at  a  period,  which,  (geologically  speaking,^ 
must  be  accounted  modern. 

He  even  explains  the  formation  of  the  Dead  Sea>  by  imagining 
a  stream  of  lava  to  have  flowed  across  the  river  Jordan,  andlo 
have  obsthicted  its  channel,  which  in  all  probability  extended  «l 
some  former  period  to  the  Red  Sea,  as  the  late  interesting 
researches  of  Burckhardt  have  indicated.  ^ 

Dr,  Daubeny  shows  that  there  is  nothing  contraiy  to  analeg^ 


U3fl,}  ]  Dr.  Daubeny  on  Voktoos. 

injnich  a  Bupposition^  for  we  have  ioBtaaces  of  laketf  foraied  in  a 
similar  nmmier,  in  Aurei^e,  if  not  near  the  Rhine ;  and  remarks,' 
that,  ,^^if  the  htUe  rivulet  that  flows  at  the  foot  of  the  Puy  de  la 
Vache  in  the  former  country  was  adequate  to  produce  the  lake 
of  Aidaty'ihene  seems  no  disproportion  in  attributing  to  a  river 
of  the  size  of  the  Jordan,  to  say  nothing  of  other  streams  nowise 
inconsiderable  which  must  have  been  affected  by  the  same 
oanae,  die  formation  of  a  piece  of  water,  such  as  the  Dead  Sea ;. 
which,  according  to  the  best  authorities^  is,  after  all,  not  more 
than  twenty-'fbur  leagues  in  length,  by  six  or  seven  in  breadth.'' 
P.  287. 

:  In  his  account  of  the  volcanos  of  the  New  World,  it  will  be 
Bioeii  that  the  Professor  concurs  with  Humboldt,  with  respect  to; 
the  formation  of  Jorullo;  indeed  the  views  of  that  naturalist^ 
though  expressed,  perhaps,  in  language  more  metaphorical,  like 
tliat  employed  by  the  Roman  poet  in  speaking  of  the  sudden 
rise  of  the  Promontory  of  Treezue  in  iErgolis,''''  are,  upon  the= 
whole,  conformable  with  those  entertained  by  our  author,  relative 
to  the  origin  of  the  dome-ilike  masses  of  trachyte  in  Auvergne^ 
and  even  we  basaltic  dykes,  (if  they  may  be  so  called,)  of  Hessia. 
.  The  three  first  lectures  or  chapters,  being  occupied  by  a  detail 
of  facts  with  regard  to  volcanos,  the  author  proceeds,  in  the- 
fonir^,  to  some  general  conclusions  on  the  phaBUomena  them- 
B6lve». 

. .  He  begins,  by  considering  the  theories  which  have  been  pro- 
fOBed  to  explain  the  cause  of  volcanos,  and  having  decided  ia 
mtrour  of  the  one  suggested  by  Sir  H.  Davy's  discovery,  with 
respect  to  the  metallic  oases  of  the  earths  and  alkaUes,  endea-« 
vours  to  deduce,  in  detail,  the  phenomena  attendant  on  an 
eruption  from  this  hypothesis. 

^*  Let  us  suppose,  he  says,  ^*  that  the  nucleus  of  the  earth  at 
a  depth  of  three  or  four  miles  either  consists  of,  or  contains  as  a 
eobstitnent  part,  combinations  of  the  alkaline  and  earthy  metal-' 
loids,  as  well  as  of  iron,  and  the  more  common  metals,  with 
sialphnF,  and  possibly  with  carbon. 

-  ^^  These  sulphnrets  are  gradually  undergoing  decomposition, 
wherever  they  come  into  contact  with  air  and  water,  but, 
defended  by  the  crust  of  the  globe,  just  as  a  mass  of  potassium 
is  by  a  coat  of  its  own  oxide,  when  preserved  in  a  dry  place,  the 
action  goes  on  too  slowly  to  produce  any  striking  effect,  unless 
the  latter  of  these  agents  be  present  in  sufficient  quantity. 

^  Hence,  under  our  continents,  the  elastic  fluids  generated  by 
diis  process  are  compressed  by  the  superincumbent  mass  of 
rock,  until  they  enter  probably,  into  new  combinations,  or  diffuse 
themselves  through  the  solid  strata. 

^     *  Eztentam  tumefeat  hamum,  oeu  gpiritus  oris 
Tendore  vesdam  ablet,,  ant  derepte  bicomis 
Terga  ci^ri,-* OvM,  Metam* 
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'  <<  But  under  the  sea,  where  the  pn«sure  of  «a  enomums 
column  of  water  asgists  in  forcing  that  fluid  through  the  imBntotfc : 
anevices  of  the  rock,  the  action  must  go  on  more  rapidly,  and* 
the  efiects  consequently  be  of  a  more  striking  nature. 

'^  These  effectsi  however,  will  take  place  in  the  middle  of  thto» 
sea  less  generally  than  on  the  coMt,  because  the  pressure  of  • 
the  ocean  itself  opposes  an  impediment;  and  it  will  in  general, 
not  be  constant,  but  intermittent,  because  the  heat  generate  by* 
Uie  process  itself,  will  have  a  tendency  to  close  the  aperture  by 
i^hich  the  water  entered,  first,  by  injecting  the  fluid  lava  into  - 
the  fissure ;  and,  secondly,  by  causrag  a  general  expansion  o£ 
the  rock ;  nor  will  the  water  again  find  adinission,  until,  owiusT 
to  tibe  cessation  of  the  process,  the  rock  becomes  cool^  and 
consequently  again  contracts  to  its  original  dimensions." 

<'  Now  the  first  effect  of  the  action  of  water  upon  the  alkaline 
and  earthy  metilloids,  will  be  the  production  of  a  large  volume 
of  hydrogen  gas,  which,  if  air  be  present,  will  combine  with 
oxygen  and  return  to  the  state  of  water;  if  it  be  absent,  wiH 
probably  combine  with  the  sulphur,  both  being  at  the  high, 
temperature  favourable  to  their  union.  In  the  former  casOf. 
nitrogen  gas  will  be  given  off;  in  the  latter,  sulphuretled 
hydrogen. 

'^  But  in  case  of  the  presence  of  oxygen,  the  sulphur  will  also 
become  inflamed,  and  give  rise  to  the  production  of  sulphurous 
acid,  which  will  predominate  among  the  gaseous  exhalationa 
emitted  from  the  mouth  of  the  volcano,  provided  a  sufficient 
quantity  of  air  be  present  to  combine  with  the  hydrogen,  and 
re-convert  it  into  water.  So  soon,  however,  as  the  oxygen  in 
cojpsumed,  the  hydrogen,  no  longer  entering  into  commistion^ 
unites  with  the  heated  sulphur,  and  escapes  m  the  form  of  sul- 
phuretted hydrogen,  which,  towards  the  latter  period  of  the 
eruption,  will  predominate  over  the  sulphurous  add,  beoause  it 
continues  to  be  formed,  lon^  after  the  want  of  oxygen  has.put  a 
stop  to  the  production  of  sulphurous  acid.  iNpW  it  is  well. 
known,  that  these  two  gases  mutual^  decompose  each  othef^ 
and,  therefore,  cannot  exist  at  the  same  time,  so  that  the  appear- 
ance of  sulphuretted  hydrogen  from  the  mouth  of  the  volccmi!^, 
may  indicate,  if  not  the  entire  absence  of  sulphurous  acid,  at  the 
I>lace  at  which  the  process  takes  place,  at  least  that  its  forma* 
tion  is  stopped  by  the  consumption  of  oxygen,  or  is  going  on 
with  less  energy  than  heretofore. 

*^  The  very,  circutnstance  of  the  reproduction  of  water  by  the 
mutual  decomposition  of  these  two  ^ses,  might  be  the  meata 
of  keeping  up  the  action,  in  a  languid  manner,  for  an  indefinite 
period.  The  slowness  with  which  lava  cools,  would  cause  it  to 
give  out,  for  a  considerable  time,  sufficient  heat  to  the  adjoining 
strata,  to  place  the  sulphur  at  the  temperature  necesaary  to 
cause  its  combination  with  oxygen ;  hence  a  certain  portion  of 
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ilvaMdR uiild|^4ist)M|ioi^^  by  the  hef^atlc  g«is  present    The' 
'ih|Mr<^'CttMfMiig»fA^  woiild  {lercolate  into  the 

iece«iies.of.tw«iiQ|^j'  iid(  upon- any  portiotii^  of  the  ftlkaline  and 
eiuftUf  mldtidloidfif;  diat«iigiit  hare  esctmed  the  original  action^ . 
lifd^'gtvid  1»rib^tatL«  fresb  vohinie  of  byorogeh  gais,  ready  itk  its 
t^im*  to;ili»B<dM  ii  itmr  |p6rtion  of  sttlphur,  and  thereby  to  eontri* 
btte  toia  yttiietSliotitrrtW  isanie  pheenot^^ 

vli^'ltoft'O^^^oom  Ibi:  fnrtte^  but  oiiui^  proceed  to 

^ve^flomb  ^^Lisebvn^  ^  the  second  department  of  the  inquiry; 
mud^^  as  to  the  degree  in  which  volcanos:  hare  contributed 
tomrds  ttt^^pnoductiOti  o£  the  older  <^od8tituehts  of  our  globe. 

bile edeoides/iii:  favour ^ of  the  getieral,  if  not  th^  universal' 
volcanic  Wigikk 'of  trap/ 'by  donaideriiigthe  analogy  in  chemical- 
attd^^^logioal'i^radters  that  exists  between  it  and  lava^  and 
l^'^i^ebo^iitiB^  foi^' the  distinetions  between  the  two,  frotn  the . 
dlfltoefi^es  dfieireUmstanoes  undet  w&idi  they  were  respectively 
pi^uc^.  -  He  even' shows,  that  us*  these  circumstances  became 
idbiri^siitttlaf"  to- those  that  exist  at  present,  the  characters  of  the : 
ertt^isieditDaJS^es^  approach  more  nearly  t6  those  of  the  actual 
p^didto^ts  of  subtofiVfimeto -fire;  and  he  therefore  establishes  three^ 
classes,  of  volcanic  formations,  the  first  produced  since  the 
CMMebccnDfibii  of.  the  present  order,  of  things  ;  the  second, 
dodng  the  dliposition  of  the  tertiary  rocks;  the  third,  qotempo- 
rineo^  witii  the  mote  ancient  strata.       ' 

^  Of  these,  the  first tkss,  being  formed  ihthe  open  air,  fiossesses 
titfiflslMAfliCters  of  bbdi^s  exposed  at  pkestot  tb  artificisd  heat ; 
thfe  third^'being  of  subuiarina  origin,  has  those  characters  modi- 
fied by  the  iufliience  of  great  pressure ;  Whilst  the  second,  being 
feittied  under  water,  but  mider  a  body  of  fluid  less  considerable 
t&aid  existed  in  the  former  case,  possesses  characters  intermediate 
b^tW^ea  the^other  two.    ^ 

^The  authb^detailsj,  at  some  leqgth,;the  subordinate  differences  ' 
a^fshig  but  of  tKese  ftiitdamental  distinctions,  and  then  proceeds' 
to  notice  the  arguments  that  have  been  advanced,  both  for  apd 
agaitist  the  igneous  origin  of  granite  and  seipentine. 

t^These  questions,  however,  he  leaves  undecided,  or  at  least 
cdtiUders  to  require  some  further  elucidation. 

^^Tte  authorlikewise  regards  the  opinion  which  prevails,  as. to 
the  increasing  heat  of  the  earth  from  the  circumference  to  the 
centre^  as  open  to  some  objection ;  and  is  led  from  his  own 
c4>servations  m  mines,  to  consider  their  temperature  as  influenced 
bjf  local  causes  in  a  greater  degree  than  is  generally  suspected. 

'He  conclndeld  by  speculating  on  the  final  causes  of  volcanos, 
which  He  regards  as  the  safety-valves,  through  which  elastic 
fluids,  generated  by  processes  going  on  in  the  interior  of  the 
earthy  find  a  vent,' and  consequently  as 'the  ^ best  safeguards 
against  ^estrucUve  ear&quakes. 
New  Series,  \oi^.  xii.         -  q 
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He  dio  isngineB  tlist  voloanos  may  b»  UBOttg  ths  mm^r 
that  nalnra  employ  a  for  incraaamg  tlie  pxiaat  ct  dby  landy  m 
proportion  to  that  of  the  ooean^  a  iMtioii  rendered  wor^  pfobd^le^ 
uf  considering^  that  ooral  reefe  are  qiostly  founded  upon  dKMda: 
caused  by  Toloanie  eraptions. 

^  Hence  a  sort  of  consistency  will  appear,  in  this  ease,  to  exisft- 
in  the  arrangements  of  nature,  whidi  leads  to  the  belief  that  ire 
and  water  are  both  working  together  to  a  ccMnmon  ei|d|  and  that 
e&d  the  preparation  of  a  lai^er  portion  of  the  earth's  saiiice  for 
the  maintenanoe  of  the  higher  ordera  of  amnals/' 
•  The  additional  notes  relate  to  a  subterraneous  noise  heafd 
near  the  Red  Sea ;  to  the  origin  of  the  fables  respecting  A^ 
Typhon  orTypheeus  of  the  Greeks^  which  seem  to  be  often  meant 
ae  allegcmeal  representations  of  ▼(dcanic  phcenomena;  to  the' 
revolutions  of  opinion  that  have  taken  pfatoe  with  reiq[>ept  to- 
geological  Aeories ;  and  to  some  other  topios.       .  .     ■ 

The  whole  ooncliides  widi  a  list  of  books,  from  which  inform*' 
ati^»  may  be  gathered  ail  to  the  different  vdcanos,  menttoned  in 
the  course  of  Qicf  work« 

The  volume  is  illustrated  with  several  wood-cuts,  ^^ing  ^o^ 
tkmitf  8ic.  of  geological  phsenomena,  by  a  eoppep-pkte  engraving 
^f  Jorullo,  as  represented  by  Humboldt,  and  b^-two  maps,  the 
one  of  Mexico^  the  other  of  a  nart  of  Judea,  illustrative  of  tha 
author^  views  with  reapeet  to  tlie  formation  of  the  Dead  9etL. 
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XII.  On  the  Nervous  Circle  which  connects  the  Voluntary 
Muscles  with  the  Brain  ;  by  C.  Bell,  Esq.  communicated  by  the. 
President. 

The  principal  results  of  the  investigatton  detc^iled  In  this 
paper,  are  contained  in  the  following  extracts : 

"  I  hope  now  to  demonstrate — that  where  iierves  of  different 

functions  take  their  origin  apart  and  run  a  different  course;  two" 

nerves  must  unite  in  the  muscles,  in,  order  to  perfect  the  relations 

betwixt  the  brain  and  these  muscles^.  ^ 

"  It  may  be  In  the  recollection  of  the  Society,  that  my  firat 
paper  showed  the  dilSTerence  of  the  nerves  of  the  face ;  by  oiyid- 
mg  one  nerve,  sensation  was  de^stroy^d,  whilst  motion  remained ; 
and  by  dividing  the  otheri  motion  was  stopped,  whilst  sensibility 
remained  entire. 

''  Other  parts  of  the  nervous  system  since  that  time  have 
engaged  my  attention  ^  and  it  is  only  now  that  I  am  able  to 
msuLe  full  use  of  the  facts  announced  m  my  first  papePi  which 
were  indeed  expected  to  lead  to  further  improvement  of  our 
knowledge  of  the  animal  (economy.    When  I  distin^shed  the 
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I  - 

MoF  «teaife»-  pt  wifl^n  ffmg  tQ  the  muaclea  of  the  face,  and 
diYtd^d  ^0  motor  ne^^,  and  when  the  musdes  were  deprived  of 
motion  by  this  experiment^  the  natural .  question  ^uggeste^ 
itiitIf-M)f  what  U9e  ^e  the  nerves  that  remain  entire  I. 

<<  For  a  time  {  believed  that  the  fifth  nerve,  which  ii»  the  sen- 
^tive  nerve  of  the  head  and  face,  did  not  terminate  in  thq 
subattmoe  of  the  mnsdea,  but  only  passed  through  them  to  th(^ 
^kin ;  wad  I  was  the  more  inclined  to  this  belief  on  observing, 
that  the  muscular  parts  when  exposed  in  surgical  operations  did 
not  po8sea9  that  exquisite  sensibility  which  me  profusion  pf  th^ 
sensitive  nerves  would  imply,  or  which  the  skin  really  pos^ 
oeas^St' 

**  SttU  dissection  did  not  authorise' this  conclusion.  ■  I  trace4 
the  sensitive  nerves  into  the  substance  of  the  muscles:  I  found 
lluit  the  fifth  pair  was  distributed  more  profusely  to  the  muscles 
than  to  the  skin ;  and  that  estimating  all  the  nerves  given  to  tk^ 
muscles,  the  greater  proportion  belonged  to  the  fifth  or  sensitive  ' 
nerve,  and  the:  smaller  proportion  to  the  seventh  or  motor  nerve. 
On  referring  to  the  best  authorities,  as  Meckel^"^  and  my  exceU 
lent  preceptor  Monro,  the  extremities  of  thefifdi  were  describea 
by  <liem  a«  g<)ing  itito  the  muscles>  so  that  of  this  fact  there 
caiiBOt  be  a  doubt. 

*'  Hkving  in  ft  former  paper  demonstrated  that  the  portio  dura 
of  the  seventh  nerve  was  the  motor  of  the  face>  and.  that  it  run 
distinct  from  the  sensitive  nerve,  the  fifth,  and  observing  that 
they  joined  at  their  extremities,  or  plunged  together  into  the 
mtiscfes,  I  was  nevertheless  unwilling  to  draw  a  conclusion  from 
a  single  instuice ;  and  therefore  cast  about  for  other  example^ 
of  the  distribution  of  the  muscular  nerves.  It  Was  easy  to  find 
metor  nerves  in  combination  with  seositive  nerves,  for  all  the 
apsnal  nerves  aie  thus  composed ;  but  we  wanted  a  muscular 
nenre  clear  in  its  course,  to  see  what  alliance  it  would  form  in  its 
ultimate  distribution  in  the  muscle.  I  found  in  the  low^r  max^ 
illaiy  nerve  the  example  I  reqnired* 

>.  f^  The  fifth  pair,  from  which  this  lower  maxillary  nerve  comes, 
fis  I  have  elsewhere  explained,  is  a  compound  nerve ;  that  is  to 
aay,  it  is  composed  of  a  nerve  of  sensation,  and  a  nerve  of 
motion.  It  anses  in  two  roots,  one  of  these  is  the  muscular 
nenre,  the  other  the  sensible  nerve;  on  this  last  division  the 
Gaaserian  ganglion  is  formed.  But  we  can  trace  the  motor 
nerve  clear  of  the  ganglion ;  and  onward  in  its  course  to  the 
muscles  of  the  jaws,  and  so  it  enters  the  temporal  mas^eter|  ' 
pterygoid,  and  buccinator  muscles. 

**  if  all  that  is  necessary,  to  the  action  of  a  muscle  be  a  nerv^ 
ie  excite  to  contraction,  these  branches  should  have  beenunac<p 
companied;  but  on^;  the  contrary}  I  found  that  before  thes^ 

^(*  Meckel  de  ^juinto  pace  nerrovuia  cmbii*'' 
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motor  nerves  entered  the  several  muscles^  tb^y  were  joined  by 
branches  of  the  nerves  which  came  through  the  Gassenan  gang** 
lion,  and  which  were  sensitive  nerves. 

**  I  found  the  same  result  on  tracing  motor  nerves  into  the 
orbit,  and  that  the  sensitive  division  of  the  fifth  pair  of  nerves 
was  transmitted  to  the  muscles  of  the  eye,  ^  although  these 
muscles  were  supplied  by  the  third,  fourth,  and  sixth  nerves* 

'^A  circumstance  observed  on  minute  dissection  remained 
unexplained,-^when  motor  nerves  are  proceeding  to  several 
muscles  they  form  a  plexus ;  that  is,  an  interlacement  and 
exchange  of  fibres  takes  place. 

''  The  muscles  have  no  connexion  with  each  other,  they  are 
combined  by  the  nerves  ;  but  these  nerves,  instead  of  passing 
betwixt  the  muscles,  interchange  their  fibres  before  their  distn* 
bution  to  them,  and  by  this  means  combine  the  muscles  into 
classes.  The  question  therefore  may  thus  be  stated :  why  are 
nerves,  whose  oflBce  it  is  to  convey  sensation,  profusely  given  to 
muscles  in  addition  to  those  motor  nerves  which  are  given  to 
excite  their  motions  ?  and  why  do  both  classes  of  muscular 
nerves  form  plexus  ? 

''To  solve  this  question,  we  must  determine  whether  musclea 
have  any  other  purpose  to  serve  than  merely  to  contract  under 
the  impulse  of  the  motor  nerves.  For  if  they  have  a  reflective 
influence,  and  if  their  condition  is  to  be  felt  or  perceived,  it  will 
presently  appear  that  the  motor  nerves  are  not  suitable  iater* 
nuncii  betwixt  them  and  the  sensorium. 

**  Ishalljirst  inquire^  if  it  be  necessary  to  the  governance  of  the 
muscular  frame  ^  that  there  be  a  consciousness  of  the  state  or  degree, 
of  action  of  the  muscles?  That  we  have  a  sense  of  the  condition 
of  the  muscles  appears  from  this :  that  we  feel  the  effects  of  over 
exertion  and  weariness,  and  are  excruciated  by  spasms^  and 
feel  the  irksoroeness  of  continued  position.  We  possess  a 
power  of  weighing  in  the  hand  :^— what  is  this  but  estimating 
the  muscular  force  ?  We  are  sensible  of  the  most  minute 
changes  of  muscular  exertion,  by  which  we  know  the  position 
of  the  body  and  limbs,  when  there  is  no  other  means  of  know« 
ledge  open  to  us.  If  a  rope-dancer  measures  his  steps  by  the 
eye,  yet  on  the  other  hand  a  blind  man  can  balance  his  l>ody. 
In  standing,  walking,  and  running,  every  effort  of  the  voluntary 
power,  which  gives  motion  to  the  body,  is  directed  by  a  sense 
of  the  condition  of  the  muscles,  and  without  this  sense  we  could 
not  regulate  their  actions. 

''  If  it  Were  necessary  to  enlarge  on  this  subject,  it  would  be 
easy  to  prove  that-the  muscular  exertions  of  the  hand,  the  ey^, 
the  ear,  and  the  tongue,  are  felt  and  estimated  when  we. have 
perception  through  these  organs  of  sense ;  and  that  without  a 
sense  of  the  actions  of  the  muscular  frame,  a  very  principafinlet 
to  knowledge  Would  be  cut  off. 

''  If  it  be  granted,  that  there  must  be  a  sense  of  the  condition 
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9f  the  vtw^'^f  we  kara  next  to  show  that  a  motor  netve  is  not 
a  conductor  towards  the  brain,  and  that  it  cannot  perforoi  the 
office  of  a  sensitive  nerve. 

*^  Without  attempting  to  determine  the  cause,  whether 
depending  on  the  structure  of  the  nervous  cord,  or  the  nature^ 
or  the  source  of  the  fluid  contained,  a  pure  or  simple  nerve  has 
the  influence  propagated  along  it  in  one  direction  only,  and  not 
backwards  and  forwards ;  it  has  no  reflected  operation  or  power 
retrograde  ;  it  does  not  both  act  from  and  to  tne  sensorium* 

^'  Indeed  reason  without  experience  would  lead  us  to  conclude, 
that  whatever  may  be  the  state,  or  the  nature  of  the  activity  oC 
a  motor  nerve  during  exertion,  it  supposes  an  energy  proceeding 
from  the  brain  towards  the  muscles,  and  precludes  the  activity 
of  the  same  nerve  in  the  opposite  direction  at  the  same  moment^ 
It  does  not  seem  possible  therefore  that  a  motor  nerve  can  be 
the  means  of  communicating  the  condition  of  the  muscles  to  the 
brain. 

'^  Expose  the  two  nerves  of  a  muscle ;  irritate  one  of  them^ 
and  the  muscle  will  act;  irritate  the  other,  and  the  muscle 
remains  at  rest.  Cut  across  the  nerve  which  had  the  power  of 
exciting  the  muscle,  and  stimulate  the  one  which  is  undivided 
— ^the  animal  will  give  indication  of  pain;  but  although  the 
nerve  be  injured  so  as  to  cause  universal  agitation,  the  muscle 
with  which  it  is  directly  connected  does  not  move.  Both  nerves 
being  cut  across,  we  shall  still  find  that  by  exciting  one  nerve 
the  muscle  is  made  to  act,  even  days  after  the  nerve  has  been 
divided ;  but  the  other  nerve  has  no  influence  at  all. 

*'  Anatomy  forbids  us  to  hope  that  the  experiment  will  be  as 
decisive  when  we  apply  the  irritants  to  the  extremities  of  the 
divided  nerves  which  are  connected  with  the  brain ;  for  all  the 
muscular  nerves  receive  more  or  less  minute  filaments  of  sensi- 
tive nerves,  and  these  we  can  trace  into  them  by  the  knife,  and 
consequently,  they  will  indicate  a  certain  degree  of  sensibility 
when  hurt.  To  expose  these  nerves  near  their  origins,  and 
before  any  filament  of  a  sensitive  nerve  mingles  with  them, 
requires  the  operator  to  cut  deep,  to  break  up  the  bones,  and  to 
divide  the  blood-vessels.   All  such  experiments  are  much  better 

omitted ;  they  never  can  lead  to  satisfactory  conclusions." 

*  #  .       #  #  # 

'*  Between  the  brain  and  the  muscles  there  is  a  circle  of  nei^es  ; 
one  tteroe  conveys  the  influence  from  the  brain  to  the  muscle^ 
another  gives  the  sense  of  the  condition  of  the  muscle  to  the  brain. 
If  the  circle  be  broken  by  the  division  of  the  motor  nerve, 
motion  ceases;  if  it  be  broken  by  the  division  of  the  other 
nerve,  there  ik  no  longer  a  sense  of  the  condition  of  the  muscle^ 
and  therefore  no  regulation  of  its  activity."*^ 

*^*  llmslpd.tp  oondnde  that. there  b  motion  in  a  circle,  we  nevertheless  cannoit 
adf^t  ifae  bypothenso^  drculatiDg  fluids.  THuiMk  fluid  .4o9S  not  proceed  ftooxtbe  brain, 


nerves  whic^  c^yey  the  will  to  t)ie  mufidefl^  atid  on  the  nerred 
which  give  the  sense  of  the  condition  of  &e  IliHilcleift.  Hie 
t^asotfi^f  this  I  apprehend  to  be  that  the  nerves  niusieomftpotid 
with  the  mnscles,  and  oonseqttenti^  with  one  andthdr.  if  the 
motor  nerve  haa  to  arrange  the  action  of  several  vaiiadee  80  te 
to  produce  a  variety  of  motions^  the  ootnbiiiations  most  be 
formed  by  th^  interchange  of  filaments  among  the  nerves  before 
they  enter  the  muscles,  as  there  id  no  eotmexion  between  the 
muscles  themselves.  As  the  various  combinations  of  the 
muscles  have  a  relation  with  the  motor  nerves,  the  same  rela-* 
tions  must  be  established  by  those  nerves  which  convey  the 
impression  of  their  combinations,  and  a  similar  plexus  or  mter-» 
change  of  filaments  therefore  characterizes  both." 

Xlil.  On  the  Constitution  of  the  Atmosphere ;  by  John  Dalton^ 
Esq.  FRS.  «U5.  - 

The  Annals  for  April,  p.  289,  contains  an  abstract  of  thiil 
communication*  E.  W.  6. 
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Article  VI. 

Proceedings  of  Philosophical  Societies. 

ASTRONOMtCAL    SOClEtY. 

June  9 . — ^ITie  reading  of  the  Rev.  Fearon  Fallows's  paper  on  the 
Small  Transit  Instrument,  was  concluded,  Mr.  Fallows 's  direc- 
tions may  be  comprehended  briefly  in  the  following  particulars  : 
1.  Place  the  transit  instrument  as  near  the  meridian  as  possible, 
and  also  substantial  meridian-marks  at  a  considerable  distance 
both  to  the  north  and  south ««  2.  The  clock  must  be  set  forward 
to  sidereal  time,  and  its  daily  rate  obtained.  3.  Observations  of 
pairs  of  high  and  low  Greenwich  stars  must  be  made  each 
evening,  along  with  others  whose  right  ascensions  are  required. 
4.  The  apparent  right  ascensions  of  the  Greenwich  stars  must  be 
computed  up  to  the  time  of  observation,  or  taken  from  the 
Nautical  Almanac.  5.  The  azimuthal  error  must  be  £bund,  if 
possible,  by  several  pairs  of  those.  Also,  6.  Tlie  error  of  the 
clock  at  the  transit  of  one  of  the  Greenwich  stars.  7,  Reckon 
this  error  constant  to  every  observation  made  during  the  same 
night.  8.  The  azimuthul  error  must  be  considered,  with  a  con- 
trary algebraic  sign,  for  stars  between  the  zenith  (of  the  Cape) 

-we  may  learn  from  this ;  that  on  touching  the  end  of  a  motor  nerve  -which  has  been 
«ome  days  separated  fitmi  t|ie  brain,  the  muscle  is  excited  as  when  the  nerre  was  finft 
divided.  The  property,  however  it  nuy  be  defined,  is  fherefim  in  the  acti^  .  Oar 
language  might  perhaps  be  made  more  precise  if  wte  used  terms  which  implied  the 
cottrtt  iDf  nervous  infltteitoe,  whether  from  6rt(miiidsih«  brain  I  but  it  wiQ  be  diiBeult 
<toe^nmi^tlii8widioatdieaid0fliypotlMiW'  ..  ,     ^ 


MppMed  tbrdverjr  ohMrvUioii  ireai  the  ant  10.  Tile  ^brnOr  cf£ 
^iik  Mar  from  ma  tnus  mtMimp  most  be  oomDutod  fnmi  ti^bleB 
prepared  for  the  purpose. .  lU  To  the  time  Of  tnmett  6f  ^aoh 
8ttf>  add  the  error  et  the  clock  (6).  the  {Nrc^ortional  part  of  the 
daily  rate  (9),  alia  the  em>r  from  the  meridian  (10^ :  the  respec- 
tive suma^  wiU  gi?e  the  true  apparent  right  ascensions  required. 
13.  Oonq^ute  me  sum  of  the  corrections  for  precession,  aoerra- 
tipoK  lunar  and  solar  nutation,  for  every  star  at  the  time  of  obser- 
vation, and  apply  each  sum  with  a  contrary  algebraic  sigi^  to 
each  true  apparent  right  ascension ;  the  result  will  give  Aeir 
mean  rtght  aecensionfor  the  beginning  of  tihe  year.  13.  Let  a 
series  of  thesai  for  each  star,  be  registered,  and  the  mean  of  each 
series  (if  the  observations  be  good)  may  be  expected  to  give  the 
mean  r%ht  ascensions  at  the  beginnuig  of  die  year,  with  consi* 
derable  accuracy.— The  author  concludes  with  obi^erving,  ibat 
ftecjUMt  applieatiotis  of  the  level  to  the  axis  of  the  instrument^ 
during  a  night's  observations,  are  indispensable. 

The  same  ev^ing  there  was  read,  ''An  Appendix  to  a  former 
Pap6r  Ott  the  Latitude  of  the  Royal  Observatory,  ,by  the  Astro- 
nomer Royal."  The  author  of  this  Appendix  defines  iihe  latitude 
of  a  place  to  be  the  observed  altitude  of  the  centre  bf  a  small 
circle  described  by  the  pole-stat,  the  state  of  the  barometer  and 
themioihetef  being  given,  minus  the  refraction  due  to,  that  alti- 
tude. The  last  correction  he  regards  as  altogether  arbitrary, 
And  states  that  he  employs  Bradley's  refractions.  The  obser- 
vations of  the  last  eighteen  months  at  Greenwich,  with  the  two 
circles,  as  described  in  a  former  paper,  include  720  of  the  pole- 
StM^  from  which  the  co-latitude  deduced  is  38^  31'  2l''046. 

'niere  was  nestt  read,  ''  A  Summary  of  the  Observations  made 
for  the  Determination  of  the  Latitude  of  the  Observatoi^  at 
Wilna,  by  M.  Slawinski,"  The  observations  amount  to  260, 
and  were  made  in  the  months  of  October  and  November,  1825. 
The  author  gives  an  account  of  his  researches  to  determine  the 
flexure  in  the  repeating  circle,  and  explains  that  his  reductions 
are  made,  both  by  means  of  the  places  of  stars  given  in  Bessel's 
Tables,  and  the  positions  announced  in  the  Nautical  Almans^^  for 
1827.  The  latitude  referred  to  the  centre  of  the  transit  instru- 
ment is  54^  40^  59^^*09  deduced  by  comparison  With  BesMi  and 
54^  41'  O'^'OS  by  comparison  with  Naut.  Aim.  The  greatest  of 
these  determinations  is  less  by  about  2''  than  the  latitude  of  the 
same  observatory,  as  given  by  M.  Slawinski's  predecessors, 
Poctobut  and  Sniadecki. 

The  redding  of  M.  Slawinski's  paper>  was  followed  by  that  of 
one  en  *^  Micrometrical  ObservaUons  of  the  Planet  Saturn, 
asAde  with  Frannhofer's  large  Refkuctor  at  Dorpat,  by  Professor 
StrttVe/'  These  observations  were  made  with  a  refracting  wire 
micnuneter  attached  to  FranohofiBr's  large  telesobpe,  Mw  so  wellr 
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known,  empldyiiigtliepowv  640:  ProfeBior. Straw  demnbet 
both  tlie  instrument  and  the  manner  of  obBervBlio»;  but  it  viU 
be  simpfy  necessaiy  here  ta  record  the  veftulta  for  the  planet's 
mean  custanc^  which  are  as  below :  Tiz. 

'     1.  The  external  diameter  of  the  external  ring  =  40''*215 

2/  internal  ditto.  35  'SdS 

3.         external  internal  ring  34  -679 

:    4,         internal  ditto.  26  -748 

^6.         equatorial  diameter  of  Saturn 18  *045 

6.  breadth  of  the  external  ring 2  -410 

7.  ditto  chasm  between  ?       q  .^Qg  * 
■\        '  '      •                                '        the  rings     y  ■       * 

8.  ditto  internal  ring      3  *915 

9.  Distance  of  the  rin^  from  Saturn  .  • •    4  *362 

10.  The  equatorial  radms  of  Saturn  •  . .  • •  •    9  *022 

The  mean  value  of  the  inclination  of  the  ring  to  the  ecliptic^  is 
"28*^  6''9,  with  a  probable  error,  not  exceeding  q'*9. 

M.  Struve  has  detected.no  trace  of  a  division  of  the  ring  into 
manv  parts ;  but  he  observes  that  the  outer  ring  is  much  less 
brilliant  than  the  inner.  The  five  longest-known  satellites  are 
readily  distinguished,  through  Fraunhofer's  telescope^  even  in 
the  illuminated  field.  The  4tn  appears  like  a  small  disc,  diame« 
ter  0'^*75»  M.  Struve  saw  the  oth  several  times  \  but  he  lias 
never  seen  the  7th ;  of  whose  existence  indeed  Schroeter  enter* 
tains  doubts. 

The  same  paper  also  details  the  results  of  micrometrical 
measurements  ox  Jupiter  and  its  satellites,  made  with  the  same 
instruments,  and  with  the  same  power  540,  or  from  thence  to 
600.  The  mean  results  at  the  mean  distance  of  the  planet  from 
the  earth,  are, 

.    1.  Jupiter's  major  axis 38'''442 

2.  minor  axis.  ••••..  35  '645 

3.  compression 0  '0728  or  T-g'.yx       • 

4.  Mean  diam.  V'a  1st  Sat.   .  •    1  '018 

5.  2d  .     0  -914 

6.  3d  1  -492 

7.  4th  I  -277 

Schroeter  and  Harding  have  often  imagined,  that  they  have 
detected  a  deviation  of  Jupiter  from  the  elliptical  form;  and  so 
thought  Struve  at  first ;  but  a  closet  exannnation  enables  him 
to  explain  the  illusion.  On  March  7th  this  year,  he  thought 
the  diameter  which  extended  from  61^*4  lat.  preceding  S*  to 
61^*4  lat.  following  N.  was  obviously  smaller  tnan  the  ellipsis 
would  allow.  But  the  micrometric  measurement  proved  thai; 
that  was  not  the  case.  That  evening  the  major  axis.  A,  was 
44^^*75;  the  minor  axis,  B,  was  4r^-72;  and  die  diameter  in 
question  taken  with  the  same  micrometer .waa42^^'34».. Calling^ 
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tirift  dSatMn  t,  tad  Uie  lutitude  on  tbe  pknet.  7,  we  hay^ 
a:  =   — ' 7,  and  the  nuinerical  result  is  x  =  42''*38, 

difierin^  only  (K^'CH  from  the  measruf  ement.  Most  probably  it  ik 
the  slahtiiig^  position  of  the  axei^  of  the  ellipse,  with  regard  to  the 
vertical  circle,  which  causes  this  illusion. 

Lastly,  there  was  terminated  on  the  same  evenings,  an 
"**  Account  of  some  Observations  made  with  a  Twenty-feet 
Reflecting  Telescope,  by  J.  F.  W.  Herschel,  Esq.  Sec.  Rs.  and 
Por.  Sec.  of  this  Society.'^  This  valuable  communication  is 
"divided  into  four  sections.  The  first  contains  descriptions  and 
approximate  places  of  300  new  double  and  triple  stars.  The 
telescope  with  which  the  observations  were  made,  is  one  of  the 
"front  view'*  construction;  aperture  18  inches,  focal  lepgth  20 
feet.  It  was  constructed  in  the  year  1820,  under  the  joint 
superintendence  of  Mr.  Herschel  and  his  venerable  father.  Its 
light,  with  its  full  aperture,  enables  it  to, reach  the  faintest 
nebulee  of  the  third  class,  while,  with  an  aperture  of  10  or  12 
inches,  it  serves  to  define  double  stars  of  the  first  class  of  an 
average  degre.e  of  closeness.  Mr.  Herschel  briefly  describes  the 
method  of  difierences  employed  in  sweeps  of  the  heavens,  the 
modifications  introduced  into  the  process  on  account  of  Mr. 
HerscheFs  being  deprived  of  the  valuable  assistance  of  his  aunt, 
'Miss  Caroline  Herschel,  his  classification  and  characteristics  of 
lAk^tnagmti^s  of  tiie  stars  from  the  7th.  to  the  20th  inclasive,  of 
which  none  of  the  last  three  can  be  seen  with  the  least  illumina^ 
tion,  but  comprehend  the  stars  seen  or  suspected  in  resolvable 
nebulee.  Mr.  H.  then  presents  an  example  of  the  method,  in 
which  the  business  of  "a  sweep"  is  conducted,  and  of. the 
method  of  obtaining  from  it  the  approximate  right  ascensions 
and  polar  distances  of  the  objects  which  it  comprises ;  accompa- 
nied by  several  instructive  remarks.  The  table  exhibits,  in 
ei^ht  columns,  the  approximate  places  of  321  new  double  and 
triple  stars,  for  Jan.  1,  1825,  with  their  estimated  angles  of  posi- 
tion,^ distances,  magnitudes,  and  other  particulars.  A  great 
many  of  the  double  stars  tabulated  in  tnis  pap^r,  -exhibit  the 
hi{^hly  interesting  and  curious  phsenomenon  of  contrasted 
colours ;  in  combinations  of  white  and  blue  or  purple,  yellow, 
orange,  or  red,  large  stars,  with  blue  or  purple  small  ones :  red 
and  white  combinations  also  sometimes  occur,  but  with  less 
frequency.  In  all  these  cases,  the  excess  of  rays  belonging  to 
the  less  refrangible  end  of  the  spectrum  falls  to  the  share  of  the 
large  star,  and  those  of  the  more  refrangible  portion  to  the  smalK 
Another  fact^not  less  remarkable,  and  rendering  highly  probable 
some^  other  relation  than  that  of  mere  juxta-position,  is,  that| 
though  ved  single  stars  are  common  enough,  no  example  of  an 
iosttlated  blue,  green,  or  purple  one  has  yet  been  produceil. 
.    The  time  r6iiiainiDg.JseQtions:  ol  this  papec  comprise  observa^ 
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4ioBii  of  ih«  seoonA  cMlet^  1996;;  ibi^eedwit  q€  tlMMMA  atlte 
of  the  great  nebula  mOrion^  compared  with  ih«  obeervatioDg  of 
former  astfonomers ;  attd  observations  of  the  nebula,  in  Ihfe 
girdle  of  Andromeda*  llie  account  of  the  oometi  apd  thai  of 
tiie  ^at  nebula  in  OAonp  are  accompamed  with  UluatratiTe 
drawmgs,  and  the  latter  also  with  a  kind  of  map  rqprtsenting 
the  whole  as  a  constellation^  in  which  the  |>arts  are  named^ 
agreeably  to  a  rude  resemblance  which  the  whole  nebuht  presents 
to  the  head,  ifnouty  and  jaws,  of  some  monstrous  anunaL  Aided 
by  these  drawings,  the  verbal  account  presents  an  instruetivelf 
perspicuous  description  of  the  truly  interesting  phcmomeno^  to 
which  it  relates. 
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Articlb  VIL  . 

SCIENTIFIC  NOTICED 

Miscellaneous. 

1.  Solar  Spectrum — Light  and  Heat. 

PitoF.  Lbsjli£  exhibited  some  interesting  experimtets  in  his 
Class-room,  this  week,  with  the  tiew  of  showing  the  inaoeiuratjr 
of  the  received  opinion  with  regard  to  the  heat  of  the  solar 
'Spectrum.  Profs.  Jamieson,  Russel,  and  Monro,  Mr.  Adie,  opiir 
(Han,  Mr.  Stevenson,  engineer,  and  several  other  gentlemen  Were 
present.  We  had  also  fm  opportunity  of  witnessing  the  experi- 
ments, the  nature  of  which  we  shall  endeavoui*  to  explain,  with 
the  help  of  the  following  diagrams. 
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By  some  experiments  made  about  thirty  years  ago,  Dr.  Her- 
nchel  wlis  thought  to  have  established  a  conclusion,  which  has 
ever  since  been  regarded  as  extremely  curious.  On  trjrihg  the 
temperature  of  the  different  coloured  rays,  which  form  the  solar 
spectrum  (V,  E,  fig.  1),  he  found  that  the  heat  was  very 
unequally  divided,  that  it  was  smallest  in*  the  violet  rays,  V, 
nithtr  greater  in  the  ]|idigo>  and  vrent  on  iMiMetiig  through  the 


yVkmf  gitenj  onagef^  yeUo«r>  «itid>waii  graaiett  of  al  in  4lie  led^  R, 
At  tbe  other  end  of  the  spectrum.  But  what  was  mott  reaHU^ 
thle^  die  lieiit  ^es  found  to  eietend  beyond  the  limits  of  tbe 
speetnuii,  4UMi  reached  ite  luaximuftiy  not  witUa  tbe  red  rvyt, 
but  at  upcunt  i  iu  the  dark  space,  abput  half  an  inch  be]pou<i 
their  outer  boundarjr,  from  which  it  diminished  in  bothdiveo- 
tious.  This  conclusion  has  been  long  received  in  Britaiu  as 
ihdisputaUe,  and  nour  finds  a  place  in  all  our  elementary  work 
on  Natuml  Philosophy.  Prof*  Leslie  was  led,  however,  lo 
<|aestion  its  accuracy,  by  an  experiment  be  made  twenty  year 
agQi  and  which  was  substantially  the  same  with  that  made  die 
ouer  day,  except  that,  instead  of  a  common  double-convex  lens, 
he  had  now  the  advantage  of  employing  one  of  Fresnel's  lenses 
(surrounded  by  concentric  prismatic  rings)  belonging  to  the 
Northern  Liribts,  with  which  he  was  accommodated  by  Mr. 
Stevenson.  The  lesult  was  stated  briefly  in  a  note  to  the  article 
Climatey  published  in  the  Supplement  to  the  Encyclopaedia 
Britannica  eight  years  ago,  but  not  in  a  way  to  attract  ibe 
attention  which  the  subject  merited.  The  experiment  is 
remarkably  simple,  yet  extremely  well  calculated  to  bring  Her- 
schePs  doctrine  to  the  test« 

Let  L  in  figure  2  represent  a  double-convex  lens  of  20  inches 
•  diameter.  Ifthe  middle  of  this  lens  (marked  by  dotted  lines)  is 
•covered  with  a  sheet  of  opaque  paper,  the  uncovered  rim  it,* 
two  inches  broad,  will  form  a  circular  prism,  which,  if  it  were 
extended  in  a  strught  line,  would  be  five  feet  long.  Ifthe  lens 
thus  covered  is  exposed  to  the  sun,  the  rays  or  pencils  of  rays 
X  z,  which  pass  through  the  rim,  will  be  refracted  exactly  as  they 
are  in  the  spectrum,  but  they  necessarily  converge,  and  thus  thie 
heat  and  light  of  a  prism  five  feet  long  can  be  accumulated  in  a 
small  point.  Let  a  piece  of  paper  be  held  at  W  a  little  before 
the  focus  (or  behind,  for  it  answers  equally  either  way),  so  as  to 
receive  the  circular  ring  of  light  x  »,  the  red  rays  will  be  seen  at 
the  outside  of  the  ring  at  r  (fig.  3,  where  the  dotted  lines  repre- 
sent a  small  segment  of  the  luminous  ring,  and  X  Y  the  paper) 
and  the- violet  at  the  inside,  v.  The  orange  and  indigo  rays  may 
'also  be  faintly  discerned ;  but  as  light  in  a  state  of  great  inten^ 
sity  always  becomes  white,  of  whatever  rays  it  may  be  composed, 
so  the  other  colours  which  should  occupy  the  intermediate 
space  (between  v  and  r),  blue,  ^reen,  and  yellow^  are. lost  in  one 
intense  and  dazzling  white.  We  have  here,  in  short,  the  colours 
of  the  solar  spectrum,  but  in  a  state  of  great  concentration.  Let 
us  now  substitute  for  the  piece  of  paper  a  stick  of  black  sealing- 
:wax,  with  the  surface  roughened;  and  let  this  be  placed  across 
the  luminous  ring,  in  tbe  position  W,  fig«  2,  or  X  Y,  fig,  3»  In 
the  course  of  a  minute,  the  surface  of  the  wax  begins  to  shine 
about y  (fig.  3),  and  then  melts.  The  fusion  extends  towards  v 
and  towards Tj  but  always  stops  at  the  extreme  edge  of  the  red 
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iay  ft.  Now,  if  Dn  Hdnchel's  bpinioii  Were  coireeti  the  Jimott 
shumid  begin  on  the  outside  oj[  the  dotted  litie,  about  Aa^H(wiv 
between  r  and  X,  and  from  this  point  it  should  extend  inwards 
towards  r  and  y»  and  also  outwards  in  the  opposite  direction. 
The  experiment  was  repeated  many  times,  but  the  result  was 
invari&d>ly  the  same.  Tne  fusion  always  began  about  that  part 
of  the  spectral  image  where  the  yellow  or  orange  rays  are  placed ; 
and|  on  the  oUier  hand,  when  a  plate  of  wax  was  placed  close  to 
the  boundary  of  the  red  on  the  outside,  where  Dr.  Hersdiel  says 
the  maximum  of  heat  is  found,  the  fusion  never  commenced  at 
all.  The  breadth  of  the  luminous  ring  was  about  one  incb>  its 
, diameter  three  or  four  inches. 

This  experiment,  which  is  extremely  simple,  and  exempted 
from  many  sources  of  error  which  attach  to  experiments  with 
.the  thermometer,  seems  clearly  to  show,  that  the  maximum  of 
heat  is  not  beyond  the  red  rays  as  Herschel  supposed,  but  distinct  iy 
on  the  in&ide  of  jthem»  HerscheFs  doctrine  ought,  therefore,  to 
be  expunged  irom  our  scientific  treatises :  but  perhaps  it  might 
be  no  more  than  a  proper  mark  of  respect  to  the  talents  of  that 
eminent  philosopher,  to  repeat  his  experiments,  with  the  view  of 
tracing  the  circumstances  that  led  him  into  error.  The  judicious 
arid  accurate  Haiiy,  in  his  Elementary  Treatise  pubUshed  more 
than  twenty  years  ago,  observes  that  Herschel's  experiments 
.  stand  in  need  of  repetition  (Gregory's  Haiiy,  ii.  258,  1807);  and 
we  learn  that  when  they  have  been  repeated  at  a  more  recent 
period  by  the  French  and  German  philosophers,  they  have  led 
to  different  results* 

Prof.  Leslie's  note  descriptive  of  his  experiment  will  be  found 
in  the  article  Climatey  in  the  Supplement,  at  the  foot  of  p.  193. 
— (Scotsman,  July  29.) 

2.  Luminous  Circle  around  tlie  Moon. 

On  the  26th  of  OcU  1825,  at  about  half- 
past  ten  in  the  evening,  the  following  phae* 
nomenon  was  observed  by  two  gentlemen 
at  Kensington, — a  faint  luminous  circle 
surrounding  the  moon,  not  sensibly  tinged 
with  any  colour,  an^  intersected  by  a  larger 
one  parallel  to  the  horizon,  passing  through 
the  moon,  and  likewise  colourless.  The 
circles  were  not  quite  continuous  in  all 
parts,  and  there  were  u  few  thin  clouds : 
the  whole  appearance  lasted  nearly  a  quar- . 
ter  of  an  hour.  Nothing  like  a  paraselene  was  observed  at  either 
of  the  points  of  intersection.  B.  P. 
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3.  Geckoes  uml for  catching  FHes. 

In  Java,  the  inhabitants  rid  themselres  of  flies  in  their  apart- 
ments by  means  of  Geckoes,  a  species  of  lizard,'  named,  from 
their  cry,  tok6  and  gogok,  ^hich  continualfy  pursue  these 
insects  for  the  purpose  of  feeding  upon  them.— (Edin.  New 
Phil.  Jottrn.) 

4.  On  the  Serpent^  6f  Southern  Africa. 

''  I  have  made  a  great  many  experiments  upon  such  serpenUi 
as  I  have  been  able  to  procure  alive,  and  have  thereby  ascer- 
tained which  of  them  are  or  are  notpoisonous,"  and  "  by  actual 
experiments  I  have  found,  that  not  a  greater  proportion  than  6ne 
to  six  of  the  species  found  here  are  noxious;  we  have  three 
species  of  the  viper,  the  bites  of  all  of  which  are  bad,  though 
not  invariably  fatal ;  also  three  species  of  Naia,  the  bites  of  all 
of  which  produce  almost  certain  aeath ;  and  two  species  of  Blaps^ 
which^  from  my  observations,  are  also  very  dangerous."-— (Ex-^ 
tract  of  a  letter  from  Mr.  Thomas  Smith,  of  Cape  Town,  to 
Prof.  Jameson.) 

$4  Manner  of  the  Serpent-Eater  {G^pogeranus)  in  destroying 

Serpents^ 

''^ome  time  ago,  as  a  gentleman  was  out  riding,  he  observed 
a  bird  of  the  above-mentioned  species,  while  on  me  wing»  make 
two  or  three  circles,  at  a  little  distance  from  the  spot  on  which 
he  then  was,  and  after  that  suddenly  descend  to  the  ground* 
On  observing  the  bird,  he  found  it  engaged  in  examining  and 
watching  some  object  near  the  spot  where  it.  stood,  which  it 
continued  to  do  for  some  minutes.  After  that,  it  moved  with 
considerable  apparent  caution,  to  a  little  distance  from  the  spot 
where  it  had  anghted,  and  then  extended  one  of  its  wings^ 
¥fhich.it  kept  in  continual  motion.  Soon  after  this  artifioe^  u^ 
gentleman  remarked  a  large  snake  raise  its  head  to  a  conaiderr 
nble  distance  from  the  ground,  which  seemed  to  be  what  the 
bird  was  longing  for,  as  the  moment  that  took  place,  he  instantly 
struck  a  blow  with  the  extremity  of  the  wing,  h^  which  be  laid 
his  prey  flat  on  the  ground.  The  bird,  however^  did  not  yet 
Tippear  confident  of  victory,  but  kept  eyeing,  his  enemy  for  $. 
few  seconds,  wh^n  he  found  him  again  in  action,  a  circumstance 
that  led  exactly  to  a  repetition  of  the  means  already  detailed* 
The  result  of  the  second,  blow  appeared,  however,  to  inspire 
more  confidence ;  for  almost  the  moment  it  was  inflicted^  th^ 
bird  marched  up  to  the  isnake,  and  commenced  kicking  it  with 
bis  feet ;  after  which,  he  seized  it  wijii  his  bill,,  and  rose  almost 
perpendicularly  to  a  very  considerable  height,  when  he  let  go 
the  reptile,  which  fell  with  such  violence  upon  the  ground,  as 
•seemingly  to  satisfy  him,,  that  he  might  how  indulge  himself 
with  the  well-earned  meal  in  perfect  safety.''  From  the  Same  to 
the  iSow^.— (Edin.  Phil.  Joum.) 


6.  ^ew  Species  of  North  American  Cbmimpedw     By  Richard 
HajrliA^  MD.  Professor  of  Coiapara|i?Q  Anatomy  to  the  Pl^la- 
.  delphia  Museum,  8^. 

Arvicold  Ferrugineus.    (nob.) 
Vulgo. — White-bellied  Cotton  Rat. 

Char.  Body  large,  ferruginous,  brown  above,  whitish  beneath  | 
fore  legs  very  short  and  slender ;  tail  more  thiii  half  the  length 
•ftiiebo4y« 

Dimemiom*  Total  length  from  the  snout  to  the  root  of  th^ 
tail  sf^ven  inches ;  length  of  the  tail  four  inches. 

Deicriptionm .  Head  long ;  snout  tapering ;  whiskers  whiteji 
fine,  ana  sparse,  some  long,  others  short;  ears  rather  larg^^ 
broader  than  long,  sparsely  hairy  within,  naked  without,  an- 
terior borders  covered  with  long  hairs — the  teeth  do  not  differ 
essentially  frooji  those  of  the  A.  hortemis  (iiob.^*  the  upper 
molars  are  rather  more  compressed  in  their  antero-posterioi: 
diapaeter,  and  th^  curved  lines  of  enamel  on  the  croons  of  th^ 
inferior,  assume,  in  some  instances,  the  form  of  the  Greek  epsir 
loil.  Body  massive,  tapering  towards  the  root  of  the  tail  in  the 
sarnie  manner,  though  not  to  the  same  degree,  as  in*  the  Norway 
rat ;  covered  with  fine  long  hairs  of  a  dark  plumbeous  colour, 
lipped  with  brown,  and  intermixed  with  black.  Inferior  pM'ts 
or  the  body  plumbeous*white,  the  hairs  being  plumbeou&f,  tip^ 
with  white;  tail  slender,  tapering,  covered  with  hair,  brpwn 
above,  whitish  beneath ;  fe^t  grayish,  white  anteriorly,  in  form 
and  structure  resembling  th^seof  the  4.  palustris  (j[iob.)if  but  in 
proportion  are  exceedingly  small  and  slender,,  beingj  very  little 
larger  than  those  of  the  common  mouse — in.  an  animal  s^veii 
in<me8  in  length  of  body,  and  nearly  six  inches  in  girth,  the 
forelegs  measure  less  than  one  inch  and  a  half  to  the  ej^tremity 
of  the  nails ;  the  latter  are  black,  compressed^  sharp,  an4 
hooked,  as  in  the  squirrel* 

Habit.  According  to  Mr«  J,  J.  Audubon  (to  whom  I  ani 
indebted  for  this  specimen),  this  animal  never  burrows,  but  con*  ^ 
ceals  itself  in  hollow  trees,  generally  forming  a  }^o\e  in  the  s^de, 
^Bopaewhat  after  the  manner  of  a  woodpecker,  where  they  ijetreat 
in  case  of  emergency.  They  inhabit  tho  cotton  fields  exclu^ 
aively.;  carry  their  youn^  on  their  back ;  andi  T^ith  their  family 
•thus  secured,  climb  dead  trees  as  nimbly  m  the  squirrel^ 

Inhabit  the  borders  of  the  Mississippi^he  present  spepimefi 
from  Beech  woods  near  Natchez. 

On  the  whole,  the  present  species  bears  a  near  resemblance 
to  the  Arvicola  hortemis,  but  is  sufficiently  distinguished  by  the 
extreme  proportional  minuteness  of  the  fore  leg^  and  feet^  by 
the-colour  of  the  fur,  as  also  in  jsize  and  in  the  tapering  form  of 
the  body  at  the  root  of  the  tail,  the  maimers  of  the  anpimal^  &q. 
•^American  Journal  of  Science.) 

•  Vid.  Fauoa  Ameiicaiia,  p%  13S,  f  Ibid.  p.  ISd, 
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AtetictE  VIII. 

NEW  SCJENtlFIO  BOOKS. 

PREPARING   FOR    PUBUCATtOIT. 

£lement&  of  Chemical  Science,  in  one  vol.  8vou  by  Dr.  E.  Turner. 

Dr.  Forbes^  of  Chichester,-  {9  preparing  a  TransUlian  of  Ihe  improved 
editimi  of  Lftenneo^ft  l^tige  on  Disorders  of  the  Chest,  with  Notes  and 
Commentaries. 

'  The  Tenth  Pqrt  of  the  Aniinal  Kingdom,  described  aqd  arranged  i;i 
Conformity  mtb  itp  Organization;  by  the  Baron  Cuvieri  &c.:  with 
additional  D^er iptiona  of  all  th^  Species  hitherto  named^  of  many  not 
before  noticad,  and  other  original  Matter;  by  £.  Griffith,  FLS*  and 
others. 

Dr.  W.  J.  Hooker  is,  preparing  a|  Third  Edition  of  Kis  Muscolpgia 
Britannica,  containing  the  ^JJosses  of  Great  Britain  and  Ireland  syste- 
matically aixanged* 

Re^eairche^  into  the  Natune  and  Treatment  of  the  several  Forms  of 
Dropsy.    Byi  Jqseidi  Ayre,  JVfD.    8vo,    84. 

The  Surgery  of  Uie  Teeth,  exhibiting  a  new  Method  of  treating 
Di^ases  of  the  Teeth  and  G|ums,  with  Remarks  on  the  present  State 
of  Dentist  Surgery,  find  the  Imore  prevalent  Abuses  of  the  Art,  By 
Leonard  KoecKer,  Surgeon  pentist,    8vo,    14«. 

Sweet's  Hortus  Britannicuq,  Part  L     l(ys.^d. 

An  Inquiry  coneemjng  thq  disturbed  State  of  the  Vital  Functions, 
usually  denominated  Constitutional  Irritation.    By  B.  Traver$>  FRS. 

Journal  of  a  Third  Vpyage  for  the  Discovery  0^  the  Korth*west 
Fmwge^    By  Capt.  W,  E.  Psjrry,    ^tq,    With  Plates. 
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AjRTiei^B  IX. 
NE^V  PATENTS. 

r 

.  JLBarroh»  Bimdngfaam,  btass^founder  and  Venetian  bllnd*niaker, 
for  a  combination  of  machinery  for  feeding  fire  with  fuel. — July  24- 

W.  Johnston,  Caroline-street^  Bedford -square,  jeweller,  for  improve-' 
ments  on  ink-holders. — July  24* 

W.  Robinson^  Craven-street,  Strand,  for  ^hew  method  Qf  propelling 
vessels  by  steam.— *Juiy  24.  • 

W.  Pareons,  Dock  Yard,  Portsmouth,  naval  architect,  for  improve- 
ments  in  building  ships,  which  are  calculated  to  lessen  the  dangerous 
effects  of  internal  or  external  violence.— 'July  24. 

W.  DaYidaoot  Glm^aw,  s^geon  and  druggist,  f^r  processes  for 
bleaching  or  whitomng  beesVwax,  i|iyrtle*wax,  and  animal  tallow.<-«M 
Aug.  1.    s    ' 

Tt  J*  KnQfiySi  T^vity  College^  Oxford,  and  W«  Dqesbury,  BousfJ^ 
Derbyshire,  collar  manu&cturer,  for  improvements  in  tanning.-^ 
Aug.  1. 
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Mr.  Giddy\  Metearologkat  Jowmat.         [$x  ft< 


Extracts  from  the  Meteorofo^icalJoumal  kept  at  the  Apartments  of 
tlie  Royal  Geological  Society  of  Cornwalt,  Penzance.  By  Mr. 
E,  C,  Giddy,  Curator.  ,  . .- »  t 
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RESULTS* 

Barometer,  mean  height 29-910       .-      • 

Register  Thermometer, ditto •'.•••••.*.•.  6500 

Rain,  No.  1, 0-280,  No.  2,  0-610. 

Prevailing  wind,  NW.  »  , 

No.  1.  This  rain  guage  is  fixed  on  tl^e  top  of  the  Museum  of  the  Royal  O^ogica^ 
SMiBty  of  Cofavallf  4.^  feet  above  the. ground,  and  143  above  the  Ic^l  of  ^  ' 
No.  2.  Close  to  the  ground,  90  feet  above  the  level  of  the  sea.  . '  . 
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Article  I. 


y/Biographical  Notice  of  Joseph-Louis  Protist,  Member  of  the 
Institute,  of  the  Lepon  of  Honour,  of  the  Royal  Academy  of 
Medicine,  andProjessor  of  Pharmacy.* 

FjiANCE  hii3  recently  lost  one  of  the  most  illustrious  of  her 
jt^eamed  mep.  Joseph-Louis  Proust  died  at  Angers,  his  native 
tcity,  on  l^e  6th  of  July  last.  This  loss,  which  affects  all  who 
are  interested  in  the  progress  of  science^  will  be  most  severely 
felt  bv  the  professors  of  phannkcy,  who  have  been  deprived  or 
one.  of  their  most  honoured  members ; — a  man  whose  name  will 
.be  associated  with  those  of  Scheele  and  Rouelle ;  with  all  the 
l^ost  celebrated  discoveries  in  pharmacy;  and  in  whom  an 
,eIevatQd  genius  was  accompanied  by  a  simplicity  of  manners 
and  a  modestjT  that  heightened  its  splendour. 

^  Joseph-Louis  Proust  was  born  at  Angers,  in  1755,  in  which 
^qity  his  father  was  an  apothecary,  and  from  his  youth  he  was 
intended  for  the  same  profession.  Having  completed  the  early 
part  of  his  education  at  home,  he  came  to  Paris,  to  work  under 
the  direction  of  M.  Clerambourg,  a  respectable  apothecary. 
He  was  there  remarked  for  the  zeal  with  which  he  studied 
chemistry  and.  the  practice  of  his  art,  and  he  was  not  loiig  in 
reaping  the  reward  of  his  labours. 

The  office  of  Chief  Apothecary  at  the  Hospital  de  la  Salp6- 
trt^re  becoming  vacant,  it  was  left  open  to  competition ;  young 
Proust  did  not  become  a  candidate,  but  some  of  his  friends, 
knowii^  his  modesty  and  merits  placed  his  name  in  the  list. 
This  competition  was  attended  with  brilliant  success,  and 
formed  the  commencement  of  his  reputation ;  he  obtained  the 
office  with  every  vote  in  his  favour^  which  procured  him  an 
honourable  subsistence,  and  th^  means  of  readily  prosecu  ihg 
the  study  of  chemistry,  for  which  he  had  an  irresistible  incli- 
nation. 

«  Fram  the  Journal  de  Phumade,  fox  Juljr,  1886. 
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From  the  lectures  and  conversations  of  Rouellei  he  imbibed 
his '  decided  taste  for  this  science^  and  also,  perhaps,  that 
original  and  acute  mOtle  of  tUnklog-Vhich  was  so  eminemtlj 
characteristic  of  his  master.  Rouelle  was  a  competent  jnd^e 
of  talent;  he  assisted  the  young  chemist  with  his  advice, 
honoured  him  with  his  friendship,  and  facilitated  the  commence*- 
ment  of  thai  ^mrser  which  he  ^coittinued  witbisv  much  success. 

During  the  tiifie  that  he  retailed  hfli  ilitiiation  i^t  the  Salpe*- 
tri^re,  Proust  wrote  and  published  several  notices  and  memoirs, 
among  which  may  be  mentioned  his  Researches  on  Urine,  his 
Essay  on  Phosphoric  Acid^  a  Memoir  Ofi  Pyropbori  without 
Alum,  Experimenls  on  the  rapid  Combustion  of  Essential  Oils 
by  Nitric  Acid,  &c.  He  discussed  the.  opinions  which  had  been 
previously  broached  on  the  subjects. of  which  he  treated,  and  he 
early  evinced  that  iudepe&tleticd  of  mind  which  afterwards 
<App|iared  in  his  soientiflo  ^researches.  \ 

>  Proust  was  known  at  this  period  not  only  by  tfae  works  wVicli 
he  pubUshed,  but  alsaby  teaching  chemistry  with  great  suixess 
in  the  Mus6e  du  Palais  Royal,  and  also  in  a  private  establish- 
'W«!nt  founded  by  the  Unfortunate  Pilatre  d^  il(!tei«iii  He  Mc^m- 
'j^anied'this  philosopher  in  his  first  aetostatio  dsoen^^irhitobtooiL 
'place  at  Versailles  on  the  23d  of  June,  1^84,  ih  th6  ptisseiKS^ 
i6t  the  Oottrt^  and  of  the  Kitig  of  Swed^^  Who  ivittteis^  tbia 
'exbibitibii  fbr  the  6tit  time.  Th^  balloon  tose  at  firkt  #itk 
-tome  difficulty,  atid  the  rapid  osoillirtionii  caused  by  the  Vrtlid 
t)eca8ioned  a  momentary  ftpprehiansion  fbir  the  Safety  of  thii't#i> 
aerbnauts ;  but  being  soon  freed  from  the  shaoktos '  whidk 
idetaihed  it  on  earth,  it  rose  majeiitically  iiito  the  lofty  ^^otMi 
of  the  atmosphere,  and  i^peedily  allayed  the  fears  of  tiie  mukitnA^ 
for  th^  Safety  of  the  intrepid  navigators. 
;  This  A^ri&l  toyage^  the  longeist  whioh  had  till  then  beed  ttitd«^ 
und  the  accomit  of  which  is  extremely  curiou9>  wa^  crowned 
Vith  complete  suctess ;  the  balloon  descended  without  atiy 
damage,  in  an  hour  and  seveti  minutes^  at  thirteen 'leagues  fiom 
the  place  of  ascent.  Proust  peremptorily  refused  to  httve  iny 
thing  to  do  with  the  second  ascent^  the  danget  of  whi^  he 
foresaw,*"  It  was  not  his  fault  that  the  unfortunate  Pillitre  did 
not  escape  the  deplorable  Itccident  of  whioh  he  was  the  victim, 
and  tvhich  too  well  Justified  the  melancholy  forebodings  of  the 
chemist. 

The  Spaniilh  govetnmeAt,  observing  the  plrogress  which  the 
physical  sciences  were  then  making  in  France,  and  foreseeing 
the  resoutc^s  whi6h  they  might  afford  to  the  industry  of  a 
people^  ofiered  Proust  a  professorship  in  the  School  of  Artillery 

•  'thiB  second  ascent  was  made  by  cbmbinihg  th6  ptdeeai  of  Montgol^et  ^th  that  df 
Cbaxlea ;  there  were  two  baUoons,  the  upper  one  was  fiUed  with  hydrogen  gai^  Mid  tito 
lower  one  with  air  expanded  bgr  liM  |  th«t  whldh  Piouat  had  Ibraeeen  occurred,  the 
hydrogen  gas  took  fire,  and  Pilatre  de  Rosier  was  precipitated  fiom  the  Wt  with  »  com- 
panion, whO)  viAiDg  topiffticipatein  bis  gloryi  shared  hisfate. 
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lit  S^gdv^ !  lie  set  cut  fw  SpMn^  and  (]^tiick1y  realized  Que  hi^h 
hopes  which  his  reputation  had  iaspired.  He  proposed  tk 
pspfected  a  ^at  number  of  processes  interesting  tor  the  industry 
of'tliat  eonntry,  and  on  several  occasions  he  received  the  most 
^tt^ring  proofs  of  the  satisiaction  of  its  Sovereign^  This 
monaf ch  determined  to  found  a  central  school  of  chemistiry  at 
Madrid,  inid  Preust  was  there  appointed  Professor  of  this 
science ;  he  was  treated  at  this  place  with  great  attention  and 
lespect  and  the  whole  establishment  was  encfowed  with  a  truly 
toyal  magnificence.  Almost  all  the  utensils,  even  those  most 
commonly  employed,  were  of  platina,  which  the  king  presented 
to'him. 

It  was  in  this  laboratory  and  in  that  at  Segovia  that  his  principal 
tiperations  were  performed,  amon^  which  a  great  number  may  be 
inentiotted,  the  chief  object  of  which  was  thedirect  benefit  of  the 
country.  It  is  to  him  that  we  owe  the  first  analysis  of  the  native 
fi&osphate  of  lime  of  Lograsan,  in  Estremadara.  He  also  made 
•oae  experiment  upon  saltpetre  and  sulphate  of  magnesii, 
hbth  of  which  occur  native  in  Spain.  He  published  a  very 
minwte  account  of  the  essential  oils  of  Murcia,  and  showed  that 
Camphor  might  be  advantageously  procured  from  them*  He 
nko  made  many  experiments  to  determine  the  quantities  of 
ritttreoal  which  are  yielded  by  different  kinds  of  wood,  and 
Upon  that  whioh  is  procured  from  the  coal  and  peat  of  Spain. 
'  We  lire  ihdebtedto  bim  for  an  analysis  of  the  fiative  iron  e( 
i^ru,  in  wbicA  he  found  nickel^  and  also  for  a  great  number  of 
ilxpeviments  upon  several  American  minerals,  and  particularly 
apdo  the  ore  of  platina.  He  also  pubiislied  a  Work  on  the 
lAeaoiS  of  bebterin^the  sustenance  of  the  soldier;  Aese  means 
are  chiefly  derived  from  the  nutritive  property  of  gelatine  pro«- 
erttedftein  bones.  Papin  had  before  him  proposed  to  extract 
it,  by  subjecting  the  bones  to  a  very  strong  heat  in  the  digester 
vrhich' beats  his  name.  Proust  endeavoured  to  revive  the 
projeet  of  Papin,  but  he  substituted  a  more  ready  method  of 
6stiiicti0n. 

:  Xbis  work,  which  is  less  remarkable  in  a  scientific  point  of  view 
tikan  with  respect  to  the  extrejoaely  important  question  of  which  it 
treats,  is  well  calculated  to  give  an  idea  of  the  lively  and  original . 
manner  of  its  author,  and  especially  of  the  zeal  with  which  he 
endeavoured  to  diminish  the  privations  of  the  lower  classes  of 
society. 

It  was  with  the  same,  intention  of  offering  to  the  poor  a  new 
and  nourishing  substaiA^ie,  which  was  both  abundant  and  cheap, 
that  he  afterwards  published  a  memoir  on  the  lichen  islandicm^ 
In  this,  as  well  as  tne  preceding  memoir,  and  indeed  as  in  almost 
all  his  works,  there  appear  the  same  deep  feeling  of  humanity  and 
the  same  activezealior  the  benefit  of  his  race,  which  incessantly 
excited  him  to  discover  the  means  of  ameliorating  their  condi<- 
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tiony  by  teacluBg  them  to  take  ndv^tage  of  tke  resoiiMM^witil 
which  oeaevolent  nature  has  so  profuBeTy  surroufided  tbeitt,  *'>^^i 

To  him,  ti'ue  science  was,  as  he  says  in  this  memoir,  '^^  tlUU 
tvbich.teaohes  us  to  obtain  froni  the  productions  with  ^bicb'lh^ 
Creator  has  abundantly  supplied  tne  world  we  JnhaUti  m^ 
only  the  best  methods  of  increasuog  thie  meefns  of  teubeist^ 
ence,  but  of  enriching  medicine,  domestic  economy^  amd  'the 
«rts."  ''•••■'  • 

He  also  wrote  several  memoirs  on  the  susar  of  gvapes,  aai^ill 
the  methods  ^f  preparing  it ;  and  in  these  be  etill  kept  an- view 
the  supplying  of  the  poorer  classes  with  an  a^eeable  and  whol^ 
some  lood,  of  which  they  were  particularly  destitute  at  the  time 
at  which  he  undertook  the  investigation* 

Besides  the  labours  which  we  have  mentioned,  Proust  pul^** 
lished  a  great  number  of  mcimoirs,  which  enriched  science,  eadt 
•ranked  their  author  among  the  first  chemists  of  the -age.     - 

Favoured  by  fortune,  honoured  with  the  esteem  of  the  pabUc 
.and  the  protectionof  the  Sovereign,  possessing  extremely  curious 
eoUections  of  the  most  remarkable  and  precious  produdio^  "of 
both  the  Indies,  which  would  have  supplied  an  iiieacliaiBBtible 
source  for  his  researches,  it  remained  only  for  Prc^ust  t&  eejoy 
the  happiness  he  had  himself  created;  when  in  one  ^s^y  all- bis 
hopes  vanished*  He  was  in  France  on  leave  of  abi^ea^/  wh^it 
the  chances  of  war  brought  the  French  to  Madrid,  >«rtiid'Ttul| 
on  his  establishment-^a  ruin  which  was  so  cotnplete  tbatvhisr 
personal  loss  niay  without  exaggeration*  be  estimated  at  mon^ 
than  half  a  milhon  of  francs.  Reduced  to  a  state  botdenn]^ 
upon  indigence,  he  bore  this  reverse  with  stoioal  Murags^ 
and  if  some  expressions  of  regret  escaped  him^  they  w^r^ 
not  for  his  fortune,  but  for  the  collection  of  cheiAi^ai  and 
mineral  substances  which  he  had  formed  with  eo  miieh'earSi 
Who  would  not  share  his  regret,  when,  in  speaking  in  one  ef 
bis  memoirs  of  some  minerals  which  he  had  intended  to-aiMilvie^ 
but  which  want  had  forced  him  to  sell,  he  exclaioMi,  T^rith'aroct)^ 
iug  simplicity,  '^  Oh !  destiny  of  human  atiPairs,  instead  of 
analyzing  these  minerals,  it  is  necessary  to  deliver  them  t^  one 
of  those  persons  to  whom  we  say,  Fac  ut  lapides  isH  pan4$ 

Napoleon  wishing  to  encourage  the  preparation  of  sugar  .of 
grapes,  engaged  Proust  to  establish  a  manufactory  for  it -at  ilm 
expence  of  government,  and  he  decreed  him  a  gratuity  of  100,00Q 
^frs^ncs.  Proust  refused  it,  his  health  and  age  not:  permitting 
him  to  fulfil  the  duties  attached  to  the  imperial  libeiwAy^  •  liA' 
retired  to  Craon  (Mayenne),  where  he  lived  on  his  moderate* 
patrimony.  ,         •    <    • 

Although  he  did  not  reside  at  Paris,  hewasnevertbelese^Mby: 
tcticular  favour,  nominated  Member  of  the  Academy  «<)f' 
(iepL9es,  on  the  '12th  of  Feb.  1816^  in  theplace.of  AL  <iay|U)ttd^ 
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Horviemrtlris  &voiir  was  as  flattering  to  him  as  it  wftsbononr* 
able.to  tiiiosei  who  granted  it.  The  advantage  belonging  to  the 
lifels  of  Academician^  which  he  enjoyed  from  this  period,  and  a 
pHndoii^of  iOOOt  francs,  which  he  derived  from  the  Uberality  of 
ibft  late'  kiag,  Louis  XVIII.  contributed  to  render  his  existence 
9l0cei  happy  towacds  the  end  of  his  life. 

After  bis  nomination  to  the  Academy  of  Sciences,  Proust 
returned  to  Angers,  his  native  city;,  he  there  wrote  several 
mettkoirs^  some  of  which  were  addressed  to  the  Institute ;  he 
idso  sent  to. the  Academy  of  Medicine  some  researches  into  one 
^theciittsesi  tvhich  occasion  the  formation  of  calculi.  Lastly, 
he  was*  occupied  iuan  important  work  upon  urine,  when  death 
snatched  him  from  science  ;  it  is,  however,  to  be  hoped,  that 
this  work,  which  was  considerably  advanced,  will  not  be  entirely 
kist>  aad  that  the  first  part  of  it  will  be  published. 

As  we  can  only  ^ve  a  concise  account  of  the  scientific  claims 
of  Proust,  we  shall  not  give  the  titles  of  all  the  memoirs  which 
he  published  in  most  of  the  records  of  science,  especially  in 
the  Journal  de  Physique,  from  1771  to  the  present  period.  We 
shall  aanae  only  the  principal :  we  first  mention  his  Memoirs  on 
Prussian  Blue,  in  which  he  shows  that  the  colonr  of  this  sub* 
staice  depends  upon  the  degree  of  oxidation  of  the  iron,  that 
^bi^ioxidatioai  cannot  exist  in  all  proportions,  but  that  it  stops 
9liitwo  fixed  points,  and  that  all  the  shades  observed  in  prussiau 
^Ue  ejre  derived  from  a  mixture  of  the  two  prussiates  of  iron; 
T^  states  0,  great  number  of  the  properties  of  this  singular 
wodtiiQt>  which  has  since  exercised  the  sagacity  of  the  most 
^atiiEiguished  chemists,  and  upon  the  nature  of  which  they  are 
jifA  yet  agreedv  We  will  also  mention  his  work  upon  tin,  which 
i^At  v^ry.Femarkahle  memoir,  replete  with  new  and  curious  facts, 
4n4in.  Wihtch  he  decidedly  proves,  that  tin,  as  well  as  iron,  is 
tinsaeptible  of  only  two  degrees  of  oxidation;  he  very  minutely 
^escribes  the  two  chlorides  of  tin ;  he  explains  the  deoxidizing 
aetioa  of  the  protocbloride  upon  indigo,  the  salts  of  peroxide  of 
iroaand  of  copper;  he  first  showed  the  existence  of  a  chloride 
of  copper  differing  from  the  green  chloride,  and  of  a  protoxide 
of  the  same  metal,  which  was  not  suspected  before  his  labours. 
His  researches  on  the  oxides  of  cobalt  and  nickel  are  of  great 
importance,  and  so  also  are  those  upon  antimony,  arsenic,  mer- 
cury, silver,  and  gold|  upon  the  metallic  sulphurets  and  upon 
gonpowder. 

We  observe  in  reading  these  memoirs,  that  independently  of 
the  pecidiar  merit  of  each,  they  are  all  intended  to  prove  that 
no  eombinations  olf  bodies  with  each  other  occur  in  indefinite 
proportions,  but  that  they  are  subject  to  invariable  and  fixed 
proportions ;  to  that  p(mdus  natura,  as  be  himself  says,  *'  which 
characterizes  all  the  true  compounds  of  art  and  of  nature.'' 
This  jOpii^OA  of  Proust  re^ectmg  definite  proportions^  which 
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weB  hifiikroutite  subject^  and' which  is  foimd  ih  tftdt^pikge  of 
his  memoitB,  M^as  not,  hoMrever,  admitted  bj  ^U  the  ah^tuMi  ^f 
the  day.  A  chemist,  whose  reoent  loss  the  soienoes  still  Isdtteilt^ 
&e  learned  author  Of  the  Statiqm  Chknique,  long  disputed  ma 
opinion  which  ill  accorded  with  his  ingenious  theory  of  chesdeal 
affinities  ;  and  he  disputed  with  so  much  sagacity^  that  be  1^ 
the  question  lon^  unoecided. 

The  chemists/howerer^  who  afterwards  oecu^^d  thenmrivM 
with  the  same  subject^  fully  confirmed. the  opimon of  Prottst> 
-which  has  been  greatly  extended  by  the  more  exailt.  knowledge 
of  the  composition  of  a  great  number  of  bodies  that  has  been 
acquired.  It  is^  in  fact,  one  of  the  best  demonstrated  truths  of 
modern  science^  and  it  forms  the  basis  of  the  atomic  theory* 

We  are  undoubtedly  far  from  having  enmnerated  aU  theclaiffia 
to  renown  which  belong  to  M.  Proust;  it  would  be  necessary  ta 
dedicate  more  room  to  it  than  oaii  be  allowed  to  a  mere  aotree. 
A  Member  of  the  Academy  of  Sciences,  and  of  the  Aca#» 
demy  of  Medicine^  he  will  find  in  these  two  societies  philoso-* 
phers  who  are  more  eloquent  and  more  worthy  than  wo  to  pary 
that  homage  to  his  genius  which  is  its  due ;  but  it  particuttrly 
belongs  tx)  the  editors  of  a  journal  dedicated  to  i^e  professots  of 
pharmacy^  to  announce  the  loss  which  they  have  saffered,  and 
to  strew  the  first  flowers  on  the  grave  of  so  ilhistrious  a  phiioso** 
pher  and  so  good  a  man. 
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Abstracts  of  Papers  in  the  Philosophical  Transactions fhr  1825, 
dn  the  peculiar  Magnetic  Effect  induced  in  Iron,  and  on  the 
Magnetism  manifested  in  other  Metals,  8^c.  durifig  the  Act  of 
Rotation.  By  Messrs.  Barlow,  Christie,  Batbage,  and 
Herschel, 

{dneluded  ffom  p.  199.) 

Account  of  the  Repetition  of  M.  Arago*s  Experiments  on  the 
Magnetism  manifested  by  various  Substances  during  .the  Act  of 
Rotation.  By  C.  Babbage,  Esq.  FRS.  and  J.  F.  W,  Herschel, 
Esq.  Sec.  RS.  {concluded.) 

When  we  come  to  reason  on  the  above  facts,  much  caution  is 
doubtless  necessary  to  avoid  over-hasty  generalization.  Whoever 
has  considered  the  progress  of  our  knowledge  respecting  the 
magnetic  virtue,  which,  first  supposed  to  belong  otffy  to  iron 
and  its  compounds,  was  at  length  reluctantly  conceded  to 
nickel  and  cobalt,  though  in  a  much  Weaker  degtee'««<ttea 
suspected  to  belong  to  titanium,  and  now  extended,  apparently 
with  an  extraordinary  range  of  degrees  of  intensity  to  laU  the 
)n0ttds*«'WiU  hard^  be  inclioed  tq  stop  short  herd,  but  irtn 
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lipft4Uj(mAvi<^  At  iMit  ^9  jatcb^bilitftp  of  nil  bQ4iMi  ta 
}MM^^fi<3ipiido9  m  it  iliore  or  1«m*  Yet  if  the  He^troniyn^mq^ 
lfc<?(iiy lof  magnttiam  bo  wqll  Xouaded,  it  i«  diffiouU  to  copoQi¥fii 
imvttbatidiitMmtl  oirBulation.  Qf  flleetrioit^y  wbiob  b9#  h^im 
Sigltfdird  M  aeowaaijr  foir  th^  {voduction  of  maeneti^^  oi^  bt 
«Bfit«d  or  mAtataizifid  io  noiipQODcluoiiag  bodies.  Without 
pr^topding  to.  draw  a  line,  hovreveri  in  what  is  perhaps  ftt  If^ft 
«Qiy.#i4iMtifiii  «f  degrM,  one  tbiog  is  certain^  that  ^41  tb«» 
impdiurrwajr^aaaa  ^  magoetio  actioiB  observed  by  Qfl|»  Ui9;an»Qp^ 
tfia  twati  eoaduetora.  of  aleotrinity.  Another  feature^  no  hm 
atriking^  iii.^e  extfene  fed^lenefis  of  this  species  of  aotipi)^ 
nompased  witk  that  wbif^ ,  takas  plaoe  in  cases  of  sensil4$l 
attrajstioiii  aad.polai^it^.  This  will  appear  more  evidentlvy  if  wfi 
«OBaidear>  the  mode  of  action  which  probably  obtains  in  tbesQ 
•K^tfisiBnte,  and  Om  meohxmm,  if  we  may  so  eiprass  it,  by 
wmmhi  die  ^Mots  of  snob  almoai  infinitesimal  forces  are  rendered 
psffneplible.ia  them. 

;  The  ratienala  of  these  ph«riomenai  as  well  aa  of  thQ90 
•bsanred  by  Mr*  Barlow  in  me  rotation  of  iion>  which  form  oply 
ar  aartiaular  case  (thoiigh  certainly  the  most  prominent  of  anv) 
at  the^dass  in  qoestion^  seems,  to  depend  on  a  principle  whi^hji 
wbtftker  iiilias  or  has  not  been  before  entertained  or  distinctly 
statad  in  wfords^  il  may  be  ab  well^  onpe  &r  aJl,  to  assume  hpm 
aa  a  pottulatumj  viz.  mat  in  the  indmtion  of  nuigmtUm,  tifm. 
enien  a?  an  eaential  dememt.,  and  that  no  finite  degree  of  magnetic^ 
polarity  can  be commmdctttedto^  or  taken Jwm,  any  uody  whah 
ever  stUceptibk^magnetiem,  in  an  indant.    : 

This  principle  willi  if  we  mistake  not^  be  found  to  aSord  9.% 
l^asfe  a  plausible  explanation  of  most,  if  not  all  the  pbwoom^ns^ 
above*  describedt  without  the  necessity  of  oalling  in  any  addi-r 
tico^al  hypothesisi  or  new  doctrine  in  magnetisnu  For  the.other 
jpiineiple  ^e  shall  halve  occasion  tp  employ,  that  magnetic  bodieis^ 
diffisr  exceedingly,  both  in  suaceptibibtj/  of  this  quality  and  ii^ 
Ibe-  degree  of  the  pertinacity  wi&  which  they  retain  it,  (which 
may  be  ocdled  their  retentive  power,)  is  not  an  hypothesis,  but 
an  Qoloiowfcidged  fact.  .  It  is  only  in  th<^  mode  of  ita  e^^tension 
to  new  casi^  of  mu^ticB  that  we  oan  be  led  into  my  fallacies, 
Wfaelher  these  two  qualities  (susoeptibiUiy  and  rete^^tive  power) 
te,  or  be  not  mntually  dependent;  this  is  not  ^e  place  to 
inqoise*  Psl^baMy  they  are  not  so,  at  least  directly;  and  th^ 
new.  fasts  almost  convert  this  probability  into  certainty »  at  all 
events,  ai  present,  we  shall,  for  greater  generality,  suppose  th§ffi 
independent; 

r  Cofkomm  BOW  0  plat^  of  any  tbidmess,  and  of  ipde^pit^ 
siyiarficial/eKteiiti  ot  a  metal  or  other  magnetic,  whose  r^(^tiv§ 
p«iwer  is  vesy.  small.  If  either  .pole  (suppose  the  north)  of  % 
magnet  b^  brought  sertically.  Q»rer  a  peint  ia  its  surface^  it.  \yiU 
tll^^lilQdaw  ^  pok  of. tM  eoittrify.  ntmp  in  the  j^H ^^ 


iMIfiiMM  Of  ]^6liiiity  bteiii^^mM^dkt^tf  ulri«rtlfe  lii^fnttdlNv 
Ur^4be' ffii^wK;  be  iiiov^b<>rnbfitttlly'alo^  tM  Mifi«9^it«i^ 
d^rViYig  the  siiiiife'distdMe^ftoiivlt;    Ihc^pMito^^ 

magnetism  of  wbicrh  they  are  isusceptible,  will  no^^hii:im^wilu^ 
.th^ihtnfeorimum  of  polfifarity  at  lbe'pt«ci8d'<iibdi«iiAtr<ifriiBQkidit 
iE^ute^>  but  will'  eontiiMie  to  reeeive  ft«sb^  e»c«M«m§4kxt^fg>tJkgf 
iMM^'of'that  certain  Bmall^oKionsofv time. Mmhi^ 
(bein^  at  of  fiear  its  mitiimttm)  undergoes  no^cfatti^l^  ov^bt^f^is 
c^ktam  ver^  minute  one.    In  li&e  manner;  tbe'fieimii^hteh'tordt 
dttaitred  their  maximum  of  polarityy>beiiigvlm'<Wehilid'tbjr'ia^ 
^hngiret,  will  by  degrees  lose  their^  umgiMeticiti  y*  bMutfa^'tesumot^ 
being  Sudden,  they  will  contiMe  near  ^t^tt' matdmum' te*  ax 
^eirlAiiil  finiletime,  during  this  wbokfo^  which  ttemagticit-boatiii 
nuea  recieding  from  them^  and  leaving  Aeu«fuPtlvBr«iid  fmtbm* 
behind.    Thus  from  both  causes,  there  will  be  always  in  arfew^ 
of  the  magnet  a  space  both  more  extensive  ^ttnd  more  fStvcXD^y 
inftplregiiatOT  witk  the  opposite -poiMrity^i  thaftin  atdVtocetof^it;^ 
aha  as  the  magnet  moves  fo^ard;  the  poidt  ol  actual  famxiitmihg 
(off  tlie  note)  of  the  plate,  ihstead>  of  keeping  pa^'Wt(dDuity((  amir 
being 'always  precisely  under  it,  will  k^  brakidii  ^VberefMlb 
tiius  arise  an  oblique  action  between  Ae  pole  <lfidKefliagltet«adr 
the  bppdsite  pole  ofthe*  j)late  so*  laggiiig'ibehttid'iil^iaaA^teQit 
the  pkte  ftee  to  move  in  its  owo'plwei  tlbe  vesiA¥id>ptiitiaii  oi 
this  action  parallel  to  its  suriaete,'  wIMM  cofatiB«Uly>iiigi»rijt1db 
the  direction  of  the  magneto  motiotf;  '  •   •  •  "«   »    •  :  f»  "./mjuu 
But  besides  the  attracting  pole  of <the  9j())>dsileiname^^l8odtli9r 

Sroduced  by  tibe  (north)  pole  of  the  magnet  at^lie  e^wiaiMieU 
iateiy  nnder  it/ there  will  also  betdevelop6d«  ^^Mmipbii^m 
repulsion^  or  north  polarity  in  the  plate.  'Thitf,  iiow6f!il'y'<w« 
hot,  like  the  attractive,  be  conccinlintted  rieatfy'tnfctti^'^pcvtt 
immediately  4>elow  the  magnet,  butmnst  of  necessitry  b^JcliffuwBi 
round  it  in  a  much  less  intense  and  morennifotm> state thirdugi*^ 
ont  the  more  distant  parts  of  the  mass;,  and'  may  be  isoiaifioivedl 
^arranged  in  spherical  or  other  concave  stvata  dbbut'tM^^eitit 
vertically  under  the  magnet  as  a  centt^.  'Nowwhen  the^mmj^Ml 
by  its  motion  is  carried  out  of  the  axis  t)f 'these  •ittvsilaf^'i|»'V0 
obvious  that  the  resultant  force  of  each'Of  Aem  wittbelesi^viMi 
lelss  oblique  to  the  surfece  as  its  radius  is  greaCerj .  Thetgaseitf 
resultant,  thereibre,  of  all  the  repuledve  forces  Merteil  lli«4li|^ 
Mt  the  whole  extent  of  the  plate  is  heisessarSy less 'oibtt^e<tb 
Ih^  surface  than  that  of  the  attractive  one«i  ^wbeee  inAiiirioe| 
fVom  this  cause  alone,  must,  therefore,  prepOBderatife,i«lbd1ttiiitt 
necessarily  produce  a  drag^g  or  oblique  ^dixmy-muihimAo^ 
il^scribed.  This  force,  however  minute,  acting  constifiAfy mmit 
lit  length  produce  a  finite,  and  sensible  veloci^/ preMriaed  thte 
4;^li61e  mAss  of  tiie  plafeete  be«et  in  motietL  h^  ifitate^JMaad^^htt 
force  of  the  magnet  suffici^jat  to  overcome  friction,  reniilMMt^taR 


wKSie  mn^M  Ike  .plirf»  tie  Atkm  Al&ug  it  ittt  oim  plwe, .  I^d . 
tli»tm^g»ttkfae  fiMNeto.move.m  a/h<N:i^  Aireotiwx,  tbefoiwQr 
oiigroitt4ri^tiwr  totter,  atengaa  ,Ae  warn  direction  with  a  yelp*' 
€il^(tetM|MK^.'fioc»l^^  they  mov^  on  togetiiier  with. 

dflihuttiiluiQitet  ibat^  MimV  paribm^  the  mater  the  lelafivjir 
iwibrjj>yji<4haftmQre  .will  the  pole  developed  in  'the  plate  lae 
hrimid^eiiviAgPiet,  .or  the  manet  (in  the  reverse  ease)  behinS 
tbeijrtiolej:>  T^tmore  oblique^ith^r^ore^  will  be  the  action^  an(| « 
thie^igrttatep/tbeifafolTed  part  of  the  force,  and  the  Telocity  pro-^ 
d9itted<h](4tf  itolo  tmifper.^^  The  same  ^ect  must  also  be  produced 
Ij^nW^iA^M^Mfi  in  ihe^.abfioliate  force,  or  lifting  power  of  that 
magnte&^.'AOrthftt  in  ench  eifpeiiments  there  is  an  advantage  ita 
mmg'lasgainagveta  wjiiich  have  great  lifting  powers,  over  small 
OMCB  <wtth  intieiiBe.diveclsve  forces,  and  this  »  perfectly  consp^ 
nanftAo  expefience.    .   a        . 

^rtSitheftO'Wie  have  oidy '  consideied  the  ease  of  rectilinear 
notion.  If  we  regard  tM  magnetism  of  the  plate  as  t&ty  tran- 
sient^ And  itbo'velocity  moderate,  the  whdo  space  occupied  by 
#ie' masftMsUzed  poetion  of  the  plate  will  still  be  small,  and 
4tafiiiaa!lo  the  immediate  >iioighbourhood  of  the  point  vertical!  jr 
ander.tihe  Magnet.  .If  the  motion  of  the  latter  change  its  direo- 
lie%th«(n^QiiiMlaty^puU  commanioated  to  the  plate  will  alwaya 
ke  iii|)rtis8|diiel)t»on  loCa  timgent«.to  the  curve  described.  If, 
liaemfei^a^lidesoribe  arekoley  it  will  tend  at  eveiy  instant  to 
impress  a  gyratory  motion  oo  the  plate  about  a  centre  vertically 
ittder^hofMntiBfiof  lift  own  motion,  and  vice  versd,  if  the  plate 
berVMdeMto  «^4lve  about  «  centre,  it  will  tend  to  drag  the 
magnet ifowd  with.acooltiniially  accelerated  motion,  provided 
te^/fepfifinfftTitreeesa  from  dae  centre  of  motion  (or  its  centrifugal 
tape)  be>pnivoated  h)r  a  pvoper  mechanism.  The  former  is  the 
teser  jj^aoisiBr  of  c(^per  euspended  by  its  centre,  and  set  in  rota- 
tt^i^jbyiiamagot^t  revolving  beneath  it.  The  latter  is  that  of 
i^*eomf0«8-needley  or  of  ourneutraUsed  system  of  vertical  mag^ 
Mto.  pat^pended  over  a  revolving  disc  of  copper.  A  very  prettjr 
iUnttrntioilt:  ^•the.  direetion  of  these  forces  is  obtained  by 
aHspeodiiaig'a  eisenlar  disc  of  ziac  or  copper  from  the  end  of  a 
esMDtoFbalaaxted  asa^  >  which  is  itself  suspended  by  its  middle 
thna.epnatitutiag  a  kind  of  double  balance  of  torsion.  If. the 
leftlgthii<^  the  larm  J>e  so  adjusted,  that  the  circumference  of  the 
disGiahltt.beaQ/esctenor  tangent  to  the  circle  described  by  the 
IMdasK^a  sftfidbring magnet,  the  whole  disc  will  be  swept  round 
laieo  <Mrfcit,efmceotrie  with  the  motion  of  the  magnet,  while  it  ,at: 
the<iame;ti«ke  "acquires  a  rotatory  motion  on  its  own  cei^^iit 
thftie9f4tesfy/»ense.  The  centrifu^l  force  is  here  overcome  bf 
Ihto  Mj^aad^tha  wei^t  of  the  dwc,  and  the  velocity  goe»  oa 
ade^flsatingitiU  theinoreas^k of  resistanoe  pats  a  stop  to  furtb^ 


iMsiii  Hs  twq  p0l^  both  AA^  oti  OTcry.  pwrtide)  of  Ibe  iflifpkliwg^r 
sb^U  optptgy^  k  tblit  graileitoa'0  sxperimmtor  Afe44b«ir  aislipii 
llfb§p  ,ci9Qipl^.produo^s  two.polesy  atnofdiaiid  ^  uuaHiXf^^ 
opposite  extremities  of  tbe  diameter  parallel  to. Ihfidip^.  ThiA^ 
if  4b()  paM  wboa  tb^  ikbell  is.at  r«st.  Let  it  now  be  aiet  is  motdpn 
^bput  fuiy  axi^y  HfHyhow  in<^inQd  ip  tbe  dip*.  If  the  uatamwAem^ 
tJiwand  lo^s  of  magiiettiim  irare  iastantan^ouBy  the  plaotg  of 
^.ppleJ?  (i»  «<  th«  points  of  xQOddmam  polarity)  .woifld  ba  uiia&* 
fe^d  by  tbQ  i^otatioa ;  but  lui  that  ia  not  tha  loaae^  thead  .poinii^' 
in  virtua  ^f.  tbe  prinaiplea  already  ataied,  ihU  Ai£t  their  pkcm^ 
^^  daclio^  f]K)m  tbe  direption  of  tbe  dip  in  the  aanifi  dureefttoa 
ae  the  abell'a  mQtion^  that  iB  to  aay,  in  the  direction  Qf;a  tangmi 
to  a  gmaUqii'olay  whose  axia  is  the  atia  of  rolatioB,  apd  whon* 
circumfei!e»ce  passes  tbroagb  the  extremitieB  *  of  tho  diaH^taV' 
parallel  to  the  dip.  The  extent  of  this  declinatioa  wiUdfipend* 
Q^  the  velpcity  of  rotation  and  the  diainater  of  thin  simU  oirele> 
ai^d  will  be  proportional  to  both,  that  is,  to  tbe  velocity  of  rota« 
tion  midtiplied  into  the  sine  of  the  ang^le  made  hf  tM  axis  of 
lotation  with  thedireotion  of  tfiediprf  Itwilli  tbeisefiaiey  he  & 
j^ip^imum  yfhm  tbe  a>u8  of  rotation  is  peq^hdicular  to  the 
magnetic  meridian,  and  yaniah  inrhen  the  shell  is  meda  toreTfilvie 
on  aji  axis  parallel  to  tbe  line  of  dip*    These  consequences  ere 

S^rfectly  opnaon^nt  to  the  resulte  obtained  by  Mt*  Barlow  in 
is  p^er  i  and|  in  faeti  t^e  general  lesult  anwouiited  hj  bhoLfii 
p..  449  of  this  volume,  comes  to  the  ver3f  same  thing  as  abore 
atStted ;  fo|  it  is  obviouBi  that  the  new  axis  of  ^elmriaation>  thece 
apoken  of,  acting  in  combination  with  the  original^  dr,  aa  >we 
may  call  it^  tbe  primary  axis  deraloped  in  the  qaieacent  &^lele  of' 
the  shell}  will  exart  a  compound  force  on  the  needle,  eneh.ae 
iPQttl4  be  exerted  by  a  sibgle  equivi^en^  axia  situated  int^rv 
mediately  b^twean  them,  but  much  nearer  ti^  the  more  intense 
than  to  the  morp  feeble  one.  The  position  of  this  equivalent 
axis  will  necessarily  be  in  the  great  cirde  passing  through  the 
two  co^fiponent  ones.  Now  the  small  ciacle  described  by  the 
point  Wihich  wes  first  the  pole  of  the  stronger  or  prtmary  azie 
abqut  the  axi^  of  rotation  is  a  tajog^it  to  this  ereat*  circle,  and 
the  equivateiU;  ^xis  (being  but  little  removed  from  the  primacy 
Q^e,  py  reason  of  the  small  intensity  of  tbe  o'tber),  will,  therov 
fipre,  have,  its  pole  situate  .indifferently  in  either  circle.  Or 
conversely,  the  single  axis  produced  in  our  view  of  the  aubjeot 
bei^g  resolved  into  two ;  one  of  which  is  that  corre^onding  to 
the  quiescent  ^tate  of  the  shall,  and  the  other  90^i removed  from 
it  in  the  s£in»e  place,  thia  laller  wiU  be  identioal  with  Mr.  Bairi^ 
low's  secondary  axis» 

.  In  what  has  been  aaid,  the  velocity  of  rotation  baa  beee  eu^ 
poj^  ipQQim^nsvirat§  to  the  velocity  wi4b  whioh  me^ietiaet  le 
.propagated  through  the  iron  of  the  shell.    But  if  wefioneeive 


]94Mi/i>i<i»  tlre^g)ell^^aftg0^  eithi$r  thd  rtietttrrtf  ptfiAm  of  ibe 
alMtf  dlsc>  dr  kumui^  gk^^at,  or  the  velooily  ofmation  iexcessm^ 
H*  lodfty  beiiifttnictive  t(»  uoturider  tiie  modiicatiDiMB  tfiiia  vMo^ 
McM'into^tbe  effect  It  in  «?iddnt  that  the  induced  pole  mil 
tatfr'fai4ber  And  farther  behind  th^  magnet  in  ]Nioportion  ail 
iKdiei'  of'  tihese  ceadition^  obtamBi  In  the  oate  of  rectilinear 
iftotioii,  tM«  willy  up  to  a  certain  pointy  increaee  die  oblique 
action;^  and  the  dragging  effect  will  be  strengthened  (  but  if  the* 
t^deity  be  '^Ce&sive^  or  the  retentive  force  considerable,  as  in 
ettel/ the  pole  may  lag  so  far  behind  ad  to  carry  it  altogediet 
out  of  the  sphere  of  the  magnet's  dttrftction ;  and  the  inagBetixed 
portion,  remeintng  within  its*  limite^  may  have  not  had  time 
Mongfa  to  acquire  a  high  degree  of  polarity.  From  botk  causes* 
the  £ag  (the  expression^  thou^  uncottthj,  is  eonyenient)  should 
be  weakened.  In  the  oa#e  of  direular  motion  this  effe<^  taay  gas 
w^fkT,  that  a  complete  circumference  shall  have  been  described 
beibte  tiie  pokrity  of  any  one  point  shall  have  been  either  oom^ 
pletely  induced,  or  completely  destroyed.  In  this  case  the 
effect  observed  will  be  a  general  weakenihg  of  the  total  pi^krifcr 
of  the  disc  or  sphere  ;  and  (supposing  the  latter  of  iron,  or  soft- 
ateel)  a  dkeottve  virtue  on  a  smcdl  compass-needle  plae^d  nediT 
k^  not  probably  towards  any  particular  place,  but  to  a  Tesultant 
iniaginafy  point  depending  M  the  situation  bt  the  compass,  the 
dip,  ajftd  the  axis  of  rotation^  by  laws  not  very  easy  to  assign* 
Thie  will  eitplain  somo  expressions  quoted  by  Mn  Jnariow  from 
kis  conespondence  with  one  of  the  authors  of  this  paper,  which- 
nay  appear  otherwise  to  militate  against  the  genend  view  here- 
taken.  * 

Tbis  diminution  of  the  total  effect  by  a  more  general  dislribu*^ 
tion  otthe  ma^etiem,  was  imitated  by  sticking  e  great  number 
of  needles  vertically  through  a  light  cork  circle,  all  being  strongly 
magnetized,  and  having  tiieir  north  poles  downwards,  so  aar  to 
form  a  circle,  or,  as  it  Were,  a  coronet  of  magnets.  This  appa^ 
ratus  suspended  centrally  over  a  revolving  copper  disc,  was  not 
neneibly  set  in  rotation.  In  thie  case^  when  at  rest,  the  south 
polarity  induced  in  the  plate  would  be  disposed  in  spots  luxia^ 
mulated  under  each  needle;  but  these  spots,  eloneated  and 
Mended  by  the  effect  of  rotation,  must  produce  a  neany  inaforfn 
eilrde  of  south  polarity,  whose  equal  and  contrary  actions  on  aU 
the  needles  would  keep  up  the  equilibrium,  and  prevent  the 
coronet  from  acquiring  a  tendency  either  way. 

One  consequence  of  this  reasoning,  which  deserves  trial,  ia 
4hi6-^4hat  if  the  axis  of  rotation  of  an  iron  shell  be  situated  in 
tbe^diteetion  of  the  dip,  the  spots  occupied  by  its  poles  will  not 
change  th^r  places  by  rotation,  and  consequently  no  deviatkufl 
of  the  compass  ought  to  take  place  from  that  cause.  The  expe* 
riment,  however,  is  very  delicate ;  and  care  must  be  tei,ken  to 
remove  any  magnetized  bodies  whose  iniSuencQ  might  iadlilM 


8ubpt4btKtfe  po]e»  in  the  shell,  whose  pkcas  woidd  shift/>byf 
^otatioa.  Toe  compass,  therefore,  ior  this  case  cannot  W  WUH 
tndixed  by  a  magnet;*  biiit  we  must  haye  recoaise  i to  seme 
mitral  system,  such  as  that  described  in  the  foregoing  page9^ 
10  its  place^  or  it  may  be  left  unneutralized.  It  ottgnttoiQ  to  k^ 
80  small,  or.so  remote,  as  not  to  produce  induced  ji^larity  imthe. 
i^eU,  which  would  react  on  itself  when  Ihesphena  is  .set  iii> 
motioni  and  destroy  the  success  of  the  experiment.  • 

The  effect  of  a  solution  of  continuity  in  theievolving.bodiea 
<^iaes  next  to  be  considered.  It  is  difficult ;  but  the  difficulty 
is  not  a  consequence  of  our  principles  of  explanation,  but  of  our 
ignorance  of  the  very  complicated  laws  which  regulate  the  dis« 
tribution  and  communication  of  magnetism  in  bodies  of  irregular 
figure*  So  far,  however,  as  the  operation  of  the  general  principle 
can  be  traced,  its  results  are  consonant  to  observation. 
.  In  the  first  place,  it  is  obvious  that  where  one  or  more. slits 
are  cut  in  a  metallic  plate,  over  which  the  pole  of  a  magnet  is 
Kevolving,  that  immediate  and  free  cpoununication  between 
{{article  and  particle,  on  which  probably  the  rapid,  and  certainly 
ifae  intense  developement  of  magnetism  depends,  is  destroyed. 
The  induced  pole  (by  which  we  mean  now  the  whole  of  thaf^ 
space  in  which  sensible  magnetism  is  developed,  and  which  is, 
of  eourse,  a  spot  of  sensible,  and  probably  ccmsiderable  msigoi^ 
teds — of  a  figure  more  or  less  elongated. accordiog  to  the  velor* 
city  of  the  motion) — ^instead  of  traveling  regularly  round,  ]eetain«> 
ing  a  constant  magnetism  and  force,  will  now  be  in  aperpetusA 
state  of  change.  Instead  of  being  carried  uniformly  across  the ' 
filit,  it  will  die  away  in  intensity,  and  shrink  into  a  point  in 
dimension  on  the  hinder  side,  and  be  again  renewed  on  the  side 
in  advance,  but  at  first  not  in  its  full  intensity ;  so  tha^t  it  is  not 
merely  the  diminution  of  surface  arising  from  the  abstraction  of ' 
apart  of  the  metal,  but  a  much  more  considerable  defalcation  of 
magnetic  force  which  takes  place  on  either  side  of  the  slit,  that 
operates.  Now  this  operation  is  always  to  weaken  the  dri^g 
Jbetween  the  magnet  and  the  disc,  and  no  reason,  a  priori^,  ^^ 
})e  assigned  why  this  effect  should  not  take  place  to  any  extent., 
The  validity  of  this  reasoning  is  shown  by  taking  the  extreme 
casw  in  which  the  substance  acted  on  is  in  the  state  of  powder. 
Igach  particle  of  this  becomes  necessarily  a  feeble  magnet,  and 
its  north  and  south  poles,  being  at  the  same  distance  (almost 
precisely)  from  the  pole  of  the  magnet,  counteract  each  other's 
action.  The  extreme  feebleness  of  their  magnetism  prevents 
the  particles  from  affecting  each  other  by  induction  across  the 
intervals  which  separate  them ;  so  that  each  acts  as  an  indivi- 
dual, and  destroys  in  great  measure  its  own  effect.  The  moment, 

*  In  Mjv  Barlow's  experiments,  the  large  and  powerful  bar-magnets  used  to  neutral- 
iae  ^  earth's  actum  oQ  $ie  «(ttDP88S-needlej  canoot  be  fitbimt  some  disturbtosioflaence 
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U^vmr^, '  ft  metaUie,  -  h  e,  a  rtmgHetlc  contact  is  ,e6tiM^h^ 
btdWe€»!i  %hem,  their  mutual  induction  actB>  and  the  r^ult  isi  ^ 
^li^eral  developement  of  one  polarity  in  th0  region  adjacent  to^ 
tiie^fll^gnet}  and  of  the  other,  feebler  and  more  diffused,  hi' tht^ 
pikU  Of  tlve  diasa  remote  from  it.  This  is  probably  the  r^tionalef 
^'tbe  K^fttertttioH  of  virtue  which  takes  place  when  a  cut  disc  ift 
dddered  up.  And  it  is  not  difficult  to  concleive  that  a.westk 
magnetism  may  be  thus  very  faithfully  transmitted  throug;h^ 
0ubBtah06By  'such  as  bismuth  and  lead,  whose  direct  action  is 
very  Sttlall,  because;  as  we  have  seen,  the  intensity  of  their 
direct  aetion-  depends,  for  one  of  its  causes,  on  the  retentive 
power  of  the  substance,  which  is  out  of  question  in  the  indi^ 
rect  mode  of  action  here  considered.  In  fact,  if  the  retentive 
power  of  the  solder  were  reduced  to  nothing,  i.  e.  if  it  gained 
and  lost  magnetism  instantaneously,  it  would  still  act  as  a 
K^nductor^  and  probably  the  better  for  this  quality ;  so,  tiiat 
tbe  communication  between  opposite  sides  of  2^  slit^  orcontiga-^ 
OttS  portions  of  two  adjacent  particles  of  a  powder,  would  still 
be'kept  up  by  it,  provided  it  were  susceptible  of  magnetism  at 
all.  The  observed  and  very  striking  fact  then  of  the  powerful 
9j0^n  of  hisinuthas  a  conductor,  while  its  action  as  a  magnet  is 
so  extremely  feeble,  is  in  itself  a  strong/argument  for  the  inder 
p^ndence  of  these  two  qualities,  which  we  have  designated  by  the 
expres8ioh»— p$ti5€^p^'6mV^,and  retentive  power,  and  may  possibly 
be  made  the  foundation  of  a  mode  of  distinguishing  and  measuN 
i^'iliiiF  degrees  in  different  substances. 


Ill 


On  the  Magnetism^  developed  in  Copper  and  other  Substances 
.  during^  dotation.    In  a  Letter  from  Samuel  Hunter  Christie^ 
E$(j.  MA.  &c.  -to  J,  F.  W.  Herschel,  Esq.  Sec.  RS. 

lAfter  having  made  experiments  with  a  thin  copper  disk 
Bti^ended  over  a  horse-shoe  magnet,  similar  .to  those  which  I 
witnessed  at  Mr.  Cabbage's,  1  made  the  following. 

A  di^c  of  drawing  paper  was  suspended  by  the  finest  brass 
wire-  (No.  37)  over  the  horse-shoe  magnet,  with  a  paper  screen 
between.  A  rap,id  rotation  of  the  magnet  (20  to  30  times  per 
second)  caused  no  dotation  in  the  p?iper,  but  it  occasionally 
dipped  on  the  sides,  as  if  attracted  by  the  screen,  whiph  might  i 
be  the  etkct  of  electricity  excited  in  the  screen  by  the  friction 
of  the  air  beheath  it.  "  .      . 

A  idi^c  of  glass  was  similarly  suspended  over  the  magnet:  w 
effect  produced  by  the  rotation. 

rA  dis^c  of  mica  was  similarly  suspended:  .no  effect.    ,  ,  .  .^  «  < 

Tbe,  W^Qriihpe  .B>agriet  was  r^plaoed  by  two  b^r-^gpeti., 
each  7-5  inches  long,  and  weighing  3  oz.  16  (Iwt.  eacb^^  pkcuid^ 


^d64  Mi^,  Ckfiiftk  M  the  Mug^iim  4e99^k^         X^O^^ 

. WilontftUy  parallel  to  eftch  otlier>  and  hating  ih«ir  polM  ofthte 
fldme  name  contiguous.  These  produced  quick  rotatidn  in  a 
hekfj  disc  of  copper  six  inches  in  diameter,  and  suspended  bjf 
a  wire,  No.  20.  .  .    i 

A  bar-^magnet,  four  inches  long,  and  hating  boih  its  endft 
ttottth  poles,  was  made  to  revolve  rapidly  under  a  copper  disc, 
^e  diso  revolved  in  the  same  direction  as  the  magnets. 

The  two  baivmagnets  before-mentioned  were  adjusled  io  th^ 
%ixis  of  rotation,  so  that  their  upper  ends  were  at  the  distance  of 
jive  inches  from  each  other,  and  their  lower  enda  1*8  inch 
apart.  They  were  first  miade  to  revolve  rapidly  under  Che  copper 
disc  with  poles  of  the  same  name  nearest  to  the  disc,  and  then 
with  poles  of  a  contrary  name :  the  times  in  which  the  several 
rotations  of  the  disc  took  place  were  as  nearly  as  possible  the 
isame  in  the  two  cases. 

In  the  first  three,  I  cOnld  only  remark  the  time  to  the  nearest 
^eeond,  having  no  assistance*  Should  the  times  agree  precisely, 
Vhich  I  have  very  little  doubt  they  would  be  found  to  do,  the 
testtltv  would,  I  think,  be  singular.  It  would  sholv  that  tb^ 
inaenetism  in  the  disc  is  instantaneously  developed  by  one  pole 
t)f  the  magnet,  and  as  instantaneously  destroyed,  and  a  contrary 
magnetism  developed  by  the  contrary  pole ;  or  rather  it  would 
indicate,  that  the  time  during  which  the  disk  retained  the 
induced  magnetism  was  less  than  the  time  of  hiJf  a  revolutioa 
"df  the  magnet. 

The  same  two  bar-magnets  were  laid  horizontally  by  the  side 
of  each  other,  four-tenths  of  an  inch  a  part.  They  were  first 
made  to  revolve  rapidly  under  tiie  disc  with  their  poles  of  the 
same  name  adjacent,  and  then  with  those  of  a  contrary  name 
adjaoemt. 

From  these  it  appearo  that  the  effect  was  but  little  diminished 
by  placing  poles  of  a  contrary  name  so  close  to  each  other. 

The  adjacent  poles  being  of  the  same  name,  they  were  con- 
nected by  a  piece  of  soft  iron,  one^eighth  of  an  inch  thick,  and 
half  an  inch  wide.  After  44-  revolutions  of  the  disk  (screw),  the 
torsion  of  the  wire  was  equal  to  the  force  of  the  magnets,  and 
the  same  was  the  case  at  4|.  revolutions  (unscrew)^  8o  that 
although  the  effects  were  greatly  diminished  by  connecting  the 
poles,  they  were  by  no  meatis  destroyed. 

The  magnets  were  now  placed  over  each  other,  first  with 
poles  of  a  contrary  name,  and  then  with  those  of  the  same  name 
contiguous ;  so  that  although  the  upper  magnet  was  neater  to 
the  disc  by  its  own  thickness  than  in  the  fourth  experiment,  the 
effect  when  pol^s  of  contrary  name  were  contiguous  was  not  half 
what  it  was  when  they  were  connected  by  the  iron. 

A  thick  copper  plate,  ^ight  inches  in  diameter,  and  one  inch 
thick,  was  placed  on  the  axis  of  rapid  rotation,  its  plane  hori- 
SBonlaL    A  thin  oopper  disc,  fouf  inohes  diameter,  ana  weighing 


98^  d¥f(k/w^  4«vy  d«licktlly.  triidpdtided  over  it  tb^p  ^&M  brass 
wir«  (No«  87),  with  ^  pttpef  0ore«n'  be<m<9en  thd  pkte  and  the 
diisov  >  The  distance  betweeti  the  suifaces  of  the  piatd^  and  dise 
five^-t^nths  of  ad  inch.  The  plat^  b^i^g  ptrt;  in  rapid  rotntioif, 
no  sensible  effect  was  produced  on  the  disc. 

A  bar  magnet  was  placed  on  the  screen  under  the  disc :  itill 
no  effect  prodaced  by  the  rotation. 

•  -  A  Mght  M^dle^  weight  4St'&gTeAm,  lAix  inches  long,  mi  a  pivot 
in  a  compass-box^  being  placed  Over  the  plate,  the  rotation 
caused  a  deviation  of  20^ ;  but  when  a  heayy  needle,  weighing 
-197-  mids>  and  of  the  same  length,  was  similarly  pU<^d  over 
the  plate,  it  immediately  revolved  rapidly  with  the  plattt% 

A  bar-magnet,  weighing  3  oz.  15  dwts.  19  grs.  suspended  by 
a  wire,  NOi  20,  revolved  rapidly  with  the  plate. 

A  horseoshoe  magnet,  weighing  nearly  a  pounds  and  suspended 
by  the  same  Wire,  revolved  with  the  disc. 

The  following  experiments  were  made  with  the  viiew  of  ascer- 
taining Whether  the  effects  increased  neturly  according  to  any 
power  of  th&  decrease  of  the  distance* 

A  strong  tieedle,  six  inches  in  length,  weighing  197  grains, 
and  vibrating  22  times  in  a  minute,  delicately  suspended  on  an 
agate  within  a  rim  accurately  gradiiated,  was  placed  with  its 
centre  eiaqtly  ov6r  that  of  the  copper«plate,  and  being  accurately 
adjusted,  so  that  the  distance  between  the  centre  of  the  copper 
and  that  of  the  needle  was  such  as  I  required  for  the  observa- 
.tio%  ithe  Mppisr)  was  tiade  td  yevtoive  rapidly  (always  as  nearly 
*iui  poeaiUe  12  timeji  per  second)>  tod  when  the  needle  became 
«l4tidnatT>  the  direction  of  its  osouth  end  (being  that  most  cotN 
9«iiient  n>r  observation)  was  noted.  This  was  done«  with  the 
copper  revolving  in  both  directions,  ''screw''  and  *' unscrew/' 
l^ie  iSireotibn  of  the  south  4Bttd  of  the  needle  was  also  observed 
before  tlie  rotation* 
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On  diminishing  the  distaaice  to  1*5  inch,  the  needle  revolved 
with  the  plate^  and  very  ehortly  so  rapidly,  that  it  had  the 
«ppeAi«»ce  of  en  entire  circle. 

After  this  I  replaced  the  needle  by  others  which  were  lighter, 
letting  every  thing  else  remain  the  same,  that  is,  the  distance 
stiU  16  inch. 

Natdls  irti^ting  iS^S  gn.    Ncedk  w«ishiiigS6*5  graiai. 

Stsrew...... 24^  4(yW  W  3(yW 

Unscrew.  ....*.••  26    20  E    10    40  E 

(I -should  meoAiOt^  tibat  the  needles  were  not  at  ell  neutralised). 


>  0(Nii  the-  latter  obdet^tions,  it  ir  e^MeM  DlaC^fliff'yilct 
pro4jaced  depends  i^pon  the  intensUy.  <tf  )^  WjpeU9|^)f)lil^ 
li^edle  employed;  and  thid,  I  thiok',  proves  clearly  that  the 
Qtteot  iark^g  ^om  the  magaetigm  iiKtaoed''iii'tkitt'bl>p^#4k^ 

th^. needle itsetf.  •  ....  ^,.  i,  -/i;>i;.m|  &ili 

.  If  we:8ttppoae  the  taog.  of  tb^  de^iaiioKi  ^'^^^^^^'^^^Si^i^ 
landf  being  two  deviations  at  Ui^  .di?JwP«ft<?,w4<,fJV  Whl^ 

have  n  =:  W  *an.  y -Jog.Jguj^ 

log,  d  •-  log,  d. 
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Computing  m  from  this,  by  a  compiariBon  of  >6vi(yt«^o'^blMMr- 
tkms  we  h«ve  the  foltowins  tbIi^  bfn-:  •  '  '■•  '' 
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If  wei^uppoBethat  tbe<pQlaa  c^the  net^dk  areitsrMdfbj^tfonfia 
in  the  direction  of  the  motion  of  the  copper,  whica  being  con^ 
stant  in  the  cppper,  would  affect,  the  iteedl^  Cjeq^p(oct()]jfrM  ^ 
«quare  of  the  distance ;  then  these  forces  in  the  copper  oeing 
derived  from  the  needle  itself,  we  must  suppose  that  their  intent 
«ity  will  vary  also  recipi'ocally  as  the  •square  of  Ihcr  dlisttlllt^^  so 
that  the  force  on  the  needle  arising  from  tins '-mutual  Jl^Wf 
would  vary  reciprocally  as  the  fourth  power  of  thfe  distance. 
Taking  the  mean  between  the  mean  values  of  n  above^  when  the 
distance  is  measured  from  the  centre  of  the  copper  and  from  its 
-surface,  would  give  the  value  of  n  for  an  intermediate  point 
3*983,  which  is  as  near  to  4,  supposing  that  such  ought  to  be  the 
value,  as  we  could  expect  the  observations  to  give. 

The  next  experimepts  which  I  made  were  with  the  view  of 
determining  the  law  of  force  as  regards  the  distance,  when 
magnets  act  upon  a  copper  disc.  For  t^  purpose  I  made  use 
of  the  suspending  wire  as  a  balance  of  torsion«  ^The  results 
which  I  have  obtained  in  this  manner  give  a  much  less  rapid 
diminution  of  the  force^  as  the  distance  mcreases,  Ibaiy^pteai^ 
.to  take  i^ce  when  a  thick  eoppei^plate  acti(  vpoa  a  %t$sM 
Biagnet,.a8  in  the  former  experiments,  which  agrees  wilb'wMt 
:j^  hftve  mentioned  as  following  from  yo^r  reselta.  •  The^iMMt^ 
ofa*«^&ed>  in  the  formeF  case  appear  to  iiM^catei  .thiat'< 


f 

iM0^^^^  ^fW^  ^g^  ^<  P^i^^i»  <6oQ^  the  magootie  kneri- 
^a  #I«H  iiibtte  varying  te-^^,  Which  law  woiiH  ai^se 

ii^8><lmr^^'WN(^^ii^^'^'^  ^ needle develo^in|p the megne^iBmin 
tiie  parades  of  copper^  so  that  its  intensity  would  vary'  as 

I! wpr-^^d « this > mignetiBia  again  aoting  6n  the  poles  o^  the 

iiwkMi  wkl^il  fdr<5te*  Vttjriii^  as  j|^.    Supposing  this  to  be  the 

G9m,  ii%  is  the  distance  of  a  lamina  of  copper  from  the  plane  of 

-if^t.^^SA^^t'S  ^^^^^'  9^^'  a  circle  in  this  laojana  at  the  distance  r' 
fi^m  the  axis  of  rotatiop,  £  the  ra4ius  of  the  cppper  oylmder, 
t  its  thickness^  c  the  distance  of  its  upper  surface  from  the 
needloj^  smd:  a  the  distance  of  the  pole  of  the  needle  from  its 
centre;; then  the  whole  force  with  which. the  cylinder  urges  tbe 
needle  ^iU  he  proportional  to  : 


-.  f 
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AlthjSugh  tht^  may  be  integrable^  the  integral  would  be  in  so 
complicates  a  foim^  that  it  would  be  very  ill  suited  for  compa- 
rison ^tK  ihe  results  obtained  from  observation;  but  if  we 
consid^  9n]^  the  ^nnulus  of  the  copper  immediately  under  the 
pole  of^pbSiteedley  which  will  be  the  'most  efficient  part,  we  may 
readily  m^6-ihifir  edtsipi^soh*    For  calling  d  the  aeviation,  we 

ftaho3l<)(h«Nid^  sinf.^t  «^/^x  const,  or  sin.  d  as  {•5-  —  TT^ly) 
»4<  ««o^^V -ftW^  idtiseqiienily  ■! '   "^^'^       =  const. 

o«  PDWl«»Ji  «l8pQrimeats>/ J3«ing  1, 1  shQuld  obtain  the  following 
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r  » AftihoMglb  there  is  a  considerable  difference  in  the  numbers, 
MfM^i^ly  the  lastr  yet  as  the  parts  whose  action  is  noticonsi- 
d^^dbavehere  the  greatest  effect,  and  all  the  observatioiis  affe 
^fj)le  to  errors  arising  from  the  difficulty  of  making  the  copper 
fffplve.>with  the  saoie  velocity  in  all  cases,  I  think  the  agreeoi^nt 
New  Series y  vol.  xii.  s 
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is*  Sufficiently  neUr- id  indicate  libt  tbe  copper  acts  as  I  havQ 
suppo^^.  A  t^Jf  copper  :riii^  would  be  be^t  a^qpted  for 
obtaining  results  for  oomparisorii  ;|  and  when  I  have  leisure  t 
propose  making  iase  of  one.  t 

For  the  purpose  of  deierminiug  the  law  ^^ccording  to  which 
^^nets  act  upon  a  copper  disc  at  different  distances,  I  sus- 
pended, successivdy,  two  copper  discs  over  the  bar  magnets 
placed  borizonts^Uy  by  the  side  of  i^ach  other,  :9rith  their  poles  of 
the  same  name  adjacent.  The  magnets  were  made  to  revolve 
until  th^  torsioa^  of  the  wire  caused  the  disc  to  return  in  tbe 
contrary  direction^  when  I  considered  that  the  force  of  torsion 
would  be  double  the  force  with  which  the  magnets  urged  the 
disc.  Hie  time  in  which  this  took  place  #as  njoted,  aiid  ako 
(^  degree  of  torsion.  After  iliits  the  magnets  were  niade  t6 
revoive  again  with  the  same  velocity,  and  the  torsion  ilpt^ 
where  the  disc  remained  stationary  by  the  action  of  the  opposite 
forces  of  torsion  and  of  the  magnets.  This  was  done  at  several 
distances ;  and  those  distances,  b^tw^en  the  magnets  and  the 
djsc  a3certained  very  accurately.  In  the  observations  witl}  the 
flisc  which  I  have  named  A,  the  magnets  w^ere  miade  to  revolve, 
with  two  different  velocities ;  one  of  nearly  12  revolutions  pet 
second^  the  other  of  nearly  24  revolutions  per  s.econd ;  bu^  wit^ 
the  disc  C  the  magnetjs  alw^s  revolved  with  the  velocity  24 
r^volji^ons  per  second,  as  jT  found  tjbiat  I  cotild  keep  moro 
steadily  to  tiiis  velocity  than  to  the  other.  The  length  6f  t^e 
ji^«)eaaing  wire  (Np^  22)  w^  the  same  in  botil  cas^  ,^:2& 
mcbesi  The  thickness  of  the  magnets  is  one-fifth  of  an  incb, 
so  that  I  have,  ^dded  iir  ^  ^^^  pleasured  distai^c^s  betw^een^the 
upper  surface  of  the  magnets  and  the  copper,  to  reduce  ttieiii  to 
the  distances  between  tne  plane  of  the  copper  and  a  horizontal 
plane,  passing  through  the  axes  pf  the  magnets. 

It  is  evident  from  these  results,  that  the  force  with  which  the 
magnets  urge  the  disc,  as  the  distance  increases,  decreases  much 
•less  rapidly  than  in  the  case  of  the  copper-plate  revolving.  ,  If 

we  suppose  it  to  vary  as  ^r—;,  then  calling  c  and  c'two  distances 

and  T  and  T'  the  corresponding  torsions,  which  are  equal  to  the 

forces  of  the  magnets,  n  =  -~ — 7—^ — • 

®  log.  c'  —  log.  c 

Comparing  the  preceding  results^  the  several  values  of  n 
will  be, 
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VeJu^es  of  » 


BUkA.     . 

DUO. 

n-723 

1*286 

1-996 

1-666 

2-087 

1*«64 

8-271 

2-066 

2-436 

2-118 

2-429 

2-406 

3*658 

2-614 

2-420 

2/803 

2^] 

2-998 

13^64 

3t346 

Tl^Qse  differ  too  widely  fron;!  each  other  for  U9  to  suppose  ihsi^ 
{jfe  force  varies  9^  aijiy  e^acjt  power  of  the  (^tancej  )p^t]|if 
f^pproxim^tiop  13  evidently  towards  the  inrersje  square, 
/With  reg^d  to  the  forces  witli  whiph  diffefent  discs  s^jr^ 
urge4  ?tt  the  saij^.^  distapqe,  they  appear  to  be  very  acciiratjely 
D^ppftiopal  ta  1|he  weights  of  the  discs  wh^n  their  di^taop^ 
^opi  th^  gis^nets  are  small  ^  but  as  the  distances  ^ri^  inpf^su^di 
^e.  .forcesi  appear  to  inpreas,^  m  a  greater  ratio  tl^.  tli^t  fit  tS^ 
weights  of  tne  disps.     . 

©istanrce;         •«  hi  1-6  2-1  2*6 

Torsion 
rr-rr:  « 1-372       ^483        -194       -100       '049      DiekA* 

^5^1.880        -633        -286       ^34       -067      DiskB. 

As  it  was  onlyty  a  rough  estimate,  that  I  considered  the 
Telocity  with  wnicn  the  magnets  revolved  under  the  disc  A 
was  double  in  one  case  of  what  it  was  in  the  other,  t  would  not^ 
frqjn  these  observations!  pretend  to  determine  t|ie  ratio  of  (he 
forces  as  depending  upon 'the  velocities,  but  I  should  have  little 
doubt  that  they  are  proportional. 

'  From  these  experiments  it  appears,  that  the  time  in  which  the 
disc  begins  to  return,  by  the  torsion  of  the  wire,  is  the  same  at 
all  distances ;  and  from  anpther  experiment,  it  appeared  to  be 
independent  of  the  velocity  of  rotation.  This  ought  to  be  the 
case,  the  force  accelerating  the  disc  being  constant ;  and  the 
retarding  force,  the  torsion,  varying  as  the  distance  from  a  fixed 
point.  E.W.  B- 
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v.-ntn:.;.;  '.    ;  .    V     ArTICIJ:  *iil;  '     ->;*    --';. 

"  •"'  '■    tTothe  tAiioTs  o(  the  J^nak  of  Philosophy  ^^  '^'^ 

'"^36  geneMly  allowed,  thi&t  the  YmA  eMnxstMdiiitiAtA^nU 
MlcxplioaUe  upon  the  theory  erf*  the  mateiialityof  ht^t,  aa  at 

Svedeot  enteitained.  It  would  he  easy  tx>  Awt  that  thii^  heit 
tteftnotanive  at  the  bodies  nibbed  togi^tbeiv  %  Ihe^oriimaiy 
Htod  adfkiissible  methods  of  condaotton  or,  radiation^  tir>  thatnd 
tf^dtiction  of  bulk  takes  place^  or  diminution  of  caepftcity  for  heat^ 
iVet  the  idateriftlily  of  heat  isinfolTed  in  tbepfiacipied  doctrines 
^  eb^austry,  wlnle  the  'simplieity  and  easy 'apphcsiioii  dfvdie 
theory  redder  its  establii&ment  exceedingly  desirable.  In  thesi 
4)fecilscisl»iice8^  en  attempt 'to  reeonei^  the  substantial  existence 
^  heat  with  its  apbearance  in  frictioti,  may  not*  be'  unworthy  of 
attention,  even  although  the  suppositions  on  whiefajt  is  founded 
sbonld  bk  altogether  novel;  eluoidattng^  as  Aey'  do,  odier 
'departments  of  science.  .-'       /-   .      ,t  .^ 

<  fieftt  is  observed  b^«6^  either  tadiazitin  motiob>  and  pesseilsed 
pi  great  veldcity ;  or  in  union  with  msitter,  aftdea^abliei  of l<egain^ 
in^lthis  velocity.  .  '•   s-  -.'''  ^    >  •     ;.,,,. 

>  Flrbbably  this  velocity  is  necessary  toils  entering  into  bodies 
^md  oaitiag  with  them ;  at  least  we  never  observe  heat  ^6  so 
without  it«  For,  when  communicated  by  radiation,  thiSi  is 
evident ;-  and  in  conduction,  which  in  close  coatex^  siqppJies&e 
place  of  radiation,  it  is  evident  that  heat  Js  ^ommunicaXSeid  willh 
a  force.  Indeed  conduction  may  be  reduced  tvith  consider^bti 
plausibility  to  an  internal  radiation.  -. 

it  appears  that  this  motive  power.  Which  is  essential  to  die 
communication  of  heat  and  our  perception  of  it,  is  really  never 
annihilated.  It  disappears  when  heat  passes  mi&  a  body,  bat  it 
is  merely  overpowered  for  a  time,  and  not.  altogether  lost^  Tor 
upon  reduction  of  temperature,  the  heat  emanates  frbm^  thfe 
body^  evincing  its  pristine  velocity.  We  may  compehre  the  state  of 
the  heat  in  union  with  matter  to  that  of  a  bent  springs  or  a  com^ 
pressed  elastic  substance,  the  attraction  of  the  matter  for 'heat 
Deing  the  restraining  force.  Sensible  heat,  ther^re,  i^e  Qever 
find  destitute  of  this  motive  power,  nor  to  lose  it— *at  least  heat 
is  never  so  divested  of  it  as  to  be  incapable  of  reSiimiin^  i^* 
:  These  observations  prepare  us  for  the  conception  dTheat  in*  a 
different  state  from  that  in  which  it  is  generally  s^ipposed  to 
exists  Let  us  suppose  that  the  calorific  principle  is  capkble, 
likewise^  of  existing  destitute  of  this  motive  power;  aixLyet^not 
in  combination  with  matter,  which  this  motive  power  seems 
necessary  to  efifect*    We.  may  suppose  it  capable  of  existing  in 


a  state  mnular  to  our  ordiaary  conceptions  of  tibe  electric  fluid* 
As  a  fluid,  pbwerfolly  Tef^ng7i|:^<<p|^  psurticles,  and  attractinff 
liiose  of  otner  matter,  spread  equally  over  the  surfaces  of  afl 
bodies,  iiid^eiMhrMy 'oMbelr  com^(mieid(Q  6f  Mimpi^rttUre,  with- 
out cbmbii^i^s  mth  these  bodies,  diffused  (to  borrc^  an  illns<- 
tration  from  Siemistry)  like  a  drop  of  oil  upon  the  surface  of 
wtfi##,<^iiritib(>f^hieiiig  m  combination  widi  it.    V6  the  tse^r  of 
iKBtifeirthiAt  <|«iMOttnti  steto,  wie  sfacdl>  fw  the  teke^  of  ^eonhre* 
nieBee,  gite  .the :  name .  mmexfidtLl:  •  heal^  inim  its  >  oeinsriiig^  Hat 
aiipezfio]e8"Clf  siurlhcea  of  bodies;    It  lA  merely  heat  to  vshkl^ 
ihemihasiibt  bfeen'iittpQrtedftbat  oReinal  velocity^  vpmdipdiidbt 
l)h^eharacteiialie  «nropi«rliea^  oi  sensible  heat  dependv^   finptefi^ 
^nijieait/it'^isi  ferideBiti  mastbe-tinsemablek    But  pnneel  ifeaiKAl 
Ihe  neeesaiury.  Tdoci^,  funtd  you  render  it  senatiileb'    Thim^mi^^ 
iMinilt>  firom  ^^tmovdinary^  ao<»amilatioa:  of  eirar  kUo^rs^lstltt 
iKKilf ,  Or  iior  conoentrftlioti  upon  a  paddoulaf  spot^    Dissiptliioti^ 
hf^-  means  .of  radiaution^'^  a^^pears  to.  tbe  a  natural,  efiect  lofi'ttfie 
tiepttlsioi*  between  the:  partiiGtes  <  of  suparfieiei .  heat, :  aggrafStM 
Jbo'aigreat decree*.'   .  *   •. '^    -i  •  «•  .......    ■■./si; 

,  ^.  rS(ow  in  taSSsm^v  circnmiilanDes  aare-  CuvouraUe  to  the  eon«0»> 
sion  of  superficial  into  sensible  heat>  .m?  thistnumnetj  .TUa 
huffiftoes^ofveheibodies  .mibbed. together  are  bixmgbtirapidlyrhieo 
esceadiuj^'olose'^eoplMt^'SO  'that  as^  mufiitcesrfthey  iktasfSkf 
cease  to  exist.  From  the  violent  approximatkny  theiidinH 
xei^ulaive- ppffiies  of  the  snpeiicial  beat  inveetiafif' hotpi'^he 
aiixflice»f>ifei  peweiifiillyeacerted ;  so  that  a  pdrtion  ofthe  sopeift- 
csalrheat.iatedq^Iled  aii  .radiant  heat,  and^im^ngeaupoo;  the 
sdhbiaig  BurCBbeesb  Btttimore  ;8u|perfieHd>  heat  is  supphed  from 
Ae^feuSh;iaiuii.as:long  as  the  fnction  is  continued^  superfidal 
faeaib'ili  concerted  ioto:  sensible)  and  >the  bodies  become  hotter 
and  hotter.  Hence  the  heat  attending  iiictbn ;  and  thexewMm 
why  moireifaeaiis  eUcited,  when  the  surfaces^ are  smooth  than 
when  th^are  roi^^  th^  iqciproaQh  in  the  former  case  being 
miffe  close/  landrtm.' investing  superficial  heat  more  condense£ 
V  In  a<0ounie  of  expevim^nts  upon  the  heat  pixniuced  in  frictioQy 
Mi  Haldat  attempted  to  insulate  his  appamtus)  for  that  purpose^ 
by. '.moans,  of  non-conductors  of  electricity.  tTpon  lafermce^ 
hDwever>  toihis^  papec,*  it  wiUbefemid,'Uiat.potwithstaAdiog 
theibbdy^tof  the  ap^^ttvatas  was  electrically  insulated  with  great 
care,'  yet  the  insulation  of  the  machine  and  contrivance  by  which 
motioaiWaaconv^eyed  tOithe  ihi^lung surfaces,  was medookedL 
The  residt^itfais  imperfectinsmfitiDn  was  a  ^minutiontoE'OineM 
thidrdiniitfaerjamount  of  heat  evc^^ed.  New  ezperimeofte  upon 
this^ sabk^. am tveiT  desirable.  :.  .t^i.  b 

-3icQi^wieoi^cpvhioh  we  hsfve  applied'to  finotion  admiti  otmof 
gmat^Qssteiisiomv  ISt^e^may^  suggest  that,  the  phttaomena'^Qf'elGW 
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ixkaHy  ire  ciaaacd  by  an  aecwMdatiofiy  or  a  defioMocy^  df  om 
mper&dwl  heat^  '  That  the  tkctm  flnid  is  really  Etop^ft<Hfl 
lieaty  axKl  cooyertible  into  sei^ble  heat  intfaft^maaiieri^s^aaaad. 
Hem^e  we  nevttr  perceive  any  tbinK  wbicb'  'we  tiii  QdM  ibi 
radiation  of  dectricity.  'We  tu^et  md;  ihot  one  electrified 
l)ody  eommitiiieaiea  tey  of  ks  ekataskity  to  aaotiier.bbdy  at  d 
distanee  by  this  meana^  For  it  fiattows  from  the  doqtrihM 
illiistcat^^  that  ^ould  ever  eketriciiir(auperfieialhea);)  efliaiiim 
firdto  bodies  in  thia  nfinimr^  it  sho^d  be  ia  tbe  akape  of-  radiaiit 
heat^ 

'  Wa  aowcdy  need  adduce  inateilMa,  aa  adiMiilieat^  in-,  itik 
iitanibM  tinm,  ddaa  atMid  iht  aecftranilakiott  tf  eleGftijcils#^ 
Wbe&k  a  powerfal  cQrp6al>  of  the  eleotric  flaid  is  aoncentihtea^ 
liy  being:pa8sed  rioag  a  tiiiBi  wivey  the  wire  ia  heated ta  agrait 
degree^  ao  a»  tobepoma  stroaigfy  radiant.  In  tUa  aray,  cfaai^ori^ 
af  ttiy  ether bddy^  ariay  baupeiikitheToltab  arc  id  aetateaf 
wienae  ^latiolK  Here,  finMn>  the igreat  repnlaiTe.  foiae  that  rnvrnt 
alltad  aooh  an  acteoitalatMm  of  aipdfficifed  heaty  Wfaleh  wiH'be 
mnch  eahanoed  by  the  retardation  of  the  pasaaae  of  rthe;  Aiidi 
^peeajdoned  bf  the  xaiperfecl  ceadncstiaiilgpower'of  thesobataiice, 
alalia  paatioa  ia  oiipeiled  witib  the  iveoesaaiy  reldciiy,  arid 
#eooiae&  thereby  aetiaitde  heat*  AecekNiing  to  this  theory  ekai^ 
^rteal  fight  aadheetefe  derivad  ^rain- 1^  aaaie  aoaf"^  aa-  tltt 
haat  of  motion;  and  in  neiiheip  case  it  there  any  prodaotiaav to 
aetnai  generatioR  oftheaepMiiciplea.  <  * 
•  The  simplicity  of  thia  Aaory  is  ila  chiiaf  reeoBBWiendafioar. 
Xbat  beat/  possessed  of  a  stdistantialejastencey  shoaid^be  lodad 
idoiby  aikoond)ined  with  matter^  and  that  tliis  oombinsiiaB^  of  ># 
,  auMildbiiiienftftry  hind^  riionld;,  at  all  times,  be  br(M]ghlabD«ikTb|f 
tiifif  oAlerifto  priaciple  isn^iis^ifi^  with  force  upon  theraoafaNial 
bodyi  are  not  hard  pOstt^lateelj  Most  material  aabstana^a^  no «v^ 
era^  staong  their  affinities  for  each  oAti,-  recfnoit  pa^ia^ 
iisFOilrable  ciroauBtattfces  tbr^naUa  these  affiaitses  to  aot^  Othaa^ 
Y^sa  the  bodiaa  appear  te^  a  certain^  extent  repakiTO  of  eaah 
cthelr«  Moraover^  when  we  attribMe  to  the  aiaiter  of  bNtt 
diAiaed  tffar  .tb&  suniaees  of  bodies,  ant  atferaataMi  fi^r  tikeaa 
aabstaa^s  whicb  yet  does  ikot  amonnt  to  the  produacion  of  i, 
aoadmatioiss  we  are  bM  extending  to  heat  pfopartiet  wnicb  att 
ether  xfaateAid  tah6taik;n»  eviace>  in  adhesion,  eapillary  attva^ 
tioii,  %o^  ,  > 

.  li  io  hoped  likewisci^  that  the  theory  eif  soperficial  heat  is  Mt 
eharglsaUa  witb  thait  banremitsa  and*  wawt  of  practtcditiipplBeak 
tion><  wimh  generaUr  chaijteteffiae  premature*  speanlatioaa  upM 
abstract  subjects.  The  knowledge*  of  the,  exieteaec^  of  saetean 
agenty  of  its  inflaenoa  iir  fmtion*  aad  eleetridity,.  aadaf  itH'  c6x^ 
vesiibiiity  into  aeahnbie.haat,  afibsda  adae  6f  no  aaadB  jaaayaa^ 
anoe  to  guide  us  in  our  reseai'ches.  Its  application  in  galvaniBm, 
WO  thall;  perbapsy  hereaftea^  hava  aqpoflfMaiftaaity  of  oKhibiting^ 
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j^/u/  cfrt am  Processes  f^^^  aft  Etastic  Flt^id  iiiio 

,    /&!  !Sj/siem^of  Dough,  mthoui  having  recourse  to  tKe*Panaty 
Fmnentation. 

It  is  to  the  use  of  the  seBqm-carbonate  of  ammonia  (the 
common  sabbarbonafte)  that  the  baker,  in  this  departmenit'of  hb 
arty  hat  moiM  generally  recourse ;  and^  perhaps^  aisO|  with  tile 
Wfest  8ub6esi^y  as  a  means  of  duly  gaisifying  his  breads  When 
this  salt  is  employed,  it  is  almost  always  in  a  proportion  varying 
between  the  quarter  and  the  half  of  an  ounce  to  the  pound  'm 
"AauT.  It  is  dissolved  in  the  water  which  is  to  be  employed  in 
ibrming  the  dough,  of  which  tbe  proposed  bread  is  to  oenwde. 
JIa  ^oon  as  the  due  proportion  of  dour  is  ipixed  with  the  water 
:lyoidfitiig  this  salt  in  solution,  and  suffidleiEttly  kneaded  into 
^kmgh,  the  composition  is  re^dy  for  the  oven;  and  whether 
iMked  immediately,  or  after  a  moderate  interval,  to  suit  the  eoa- 
"^^ieiice  of  the  manufacturer,  the  same  light  spongy  bread  is 
obtactiied.  The  heat  of  the  oven  operates  directly  in  expanding 
the  carbonate  of  ammonia  into  an  elastic  vupour.^  *  In  its  endear 
vours  to  escape^  the  pent  air  opens  up  and  detaches  from  each 
kAher  the  compatct  particles  or  the  dough;  the  whole  mass  is 
li^aved'tip'to  a  larg^  increase  of  volume^  and -is  maintained  for 
MntM^  tlcne^  in  a  highly  dilated  bulk,  notwithstanding  the  constant 
teMpeof  gas,  which  is  forced  out  into  the  oven,  by  the' continued 
Wftrgy  of  the  elastic  fluid,  until  it  is  almost  entirely  expelled 
"ftxmi  the  breads  When  the  whole  has  nearly  evaporated,  the 
bread  subsides  a  little ;  but  it  has  already  attained,  through  the 
Ibototinfued  heat,  a  degree  of  stiffness  and  dryness  through  bH 
Ihe^pttrts  of  its  texture,  which  prevents  its  shrinking  back  to 
tearhy  its  former  dimensions.  It  remains  not  only  increased  in 
bulk,  but  also  light  and  porous. 

-  fiat  the  structure  of  bread  which  has  been  thus  preparedy  and 
hide^  of  all  bread  in  which  a  sudden  formation  and  develop- 
ment of  elastic  fluid  has  been  generated  within  the  oven,  differs 
ipetnarkably,  when  examined,  from  that  of  a  loaf  which  has  been 
ittWde  after  the  preparatory  fermentation  by  yeast.  Bread  which 
hail^beeti  raised  with  carbonate  of  ammonia,  is  certainly  porous, 
atid  th«  pores  are  numerous  and  excessively  minute ;  but  that 
which'  has  been  prepared  from  regularly  fermented  dough,  is  not 
fl(t>  properly  porous  as  spongy  and  vesicular.  And  the  fprmer 
kind  of  bread  never  presents  any  trace  of  that  stratification,  of 

btyiMof'teibicles^  which  is  held  so  high  in  the  estimation:  of  Uie 
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thfn  cevwHiate  of  ftminDnm  faaa  b^eti  so  cooipltetelf  diBBipated  %  /#^ 
tbiB'^eiity  ^as  to  learvB  no  traces  bdiiad  of  iti  liatingieviet»li^iffua 
pta^seut  m^dler  breads  exempt  a  lijgkt  tia^eof  .yelitnrtCblniE^  ^aadbo 
h.(*^tk^^^'mi^ii&m»X)A  flatoorv'^hioh  'laif;ori4f«aiii|tm/tta^ 
diife^liiied/'id  ^^^ofifeatioiiai^^  bjr 'the:  ob^  iOi>a  <htllb  fskgaoi^fi 
Bdl(&'  idditioQ  to  theae  v^9Ug«^  a  amtil  fpottidn  «filter«ateji 
ityidf  tittxioM;  ^<miitfiittiiy  Itriuin  tiU  8td)8t2aioe>of  t^^ 
it^y^la:.vetiy  geMeraIfy  a  strong  odoiir  of  anamaiiid  > when  idLto 
fudly  baked ^rom  the  oven;  and,  though'  fortherQoloslrtpavttit  - 
be06itte9aa«d(m>us  wbeiiocdd,  yat  bu'lieiiig^tgaiaihieitMy-tlia  ^ 
presence  of^amtuoaia  !»•  again  nidioated  by  tlieffaiidtt.^'.  it^caii.  ^ 
olliy^bapptin>  howoTer^  in  ea^es  of  4ha  mcMrt^^tambe^aniannefis 
tha^  ^ny^smob  quantity'shall  remain  behiady  wi  maty  tend.eitbar -: 
to  ^affect  feasibly  4he  flavoarof  tli»  biaad>  or  to  prova  injuiiona 
to^venaidalicatecoastitation.    '  .' 

ffollieDg'cati'be  siiBOpler  in  its.  opeivtiony  than  the  s^sqai^ 
citfboiute'of /ainfiioiftiay  aS'ta  the  mode  in  Whiehdie^dott^^nMft^ 
pared  in^kbeeomea  filled  with  a  large  supply  erf  dasHo  livid 
w^do^^^A  it  is  placed  in  the  6vett^  Withoat  dwalling/aiigr 
Ito^r  npo^  tty  tnerefovey  let  us  pnoeeed  to<eoii8id«»  kaotfaas 
mode  tliat'  has  been  proposed  for  gasifying  ^bread,  and^  wfaioh^ 
perhapft,  derives  its  piinoipal  elaim  to  regard  froitatbeioiroutB^ 
8ts^ce>  that  it  has  gained  tlie  sappor^t  of  imove^bait'oneicboiaist 
of  eonneiieb ;  for  it  has  hardly  ^yet  been  foimd  of^mabli^nUiti»al 
effioaicyvnor  does  it  appear  likely  sdoatd'heoomeiaoii  >  >  >> 

The  process  allndea  to,  is  that  of  imptegaatitig  4he»daii^ 
ailtificiauy  with  free  caiboaic  acid  gas,  at  the  verj^, 
meat  of  the  baking  proeessy  when  the  floar  is  i  ongii 
np  with  water ;  and  it  has  been  supposed  that  the  carbbniotacid' 
tmis  introdaeed  will  have  the  ^  effeat,^  ia^  censeqaimee^itf  the 
expansion  wht^h  it  suffers  in  the  oven^^^of  comaftanicatliqpA^ 
samcteat  degree  of  vesieularity  and  Uehtiress  to  the^lMadiJ  >  u^i 
<  The  possibility  of  eKpanding  dough  by  samuratiae  it'inudua 
n^nnet  with  carbonic  acid  gaS|  hai^  been  long  asserted  bysanlNMa^ 
a^bthorities  of  a  more  or  less  questionablia  deacitiptioa ;  \kni^'iSa* 
Edlin  may  be  said  to  have  been  the -fiiai  person^  wtei^bi|ipigikiat' 
fbi^wkrd,  in  a  formal  manner,  into  reaeral  notioe»-.I^  Us^Treatis^ 
da  the  Artt>f  Bread-Making,  p*  56,  it  is  stsAed  uaqaalifiecyiy  Jhy' 
this-author,  as'theresalt  of  repeated  trials,  thatif  awnu^reecnt 
Haas^  1  and  some  float  be  kneaded  with-  a^  'satttfated^  iaquedas 
sdtatioft  pf  carbonie  acid  gas;  -and  if  the  aaass'Of  d«^buith«n» 
n#6{laYed  >be  plaoed  in  a  wariin  skuationifoc  aiboat^HdCan  nalnyia 
^t  esipabd,  exactly  like  doagb  in  a  stata  of  regular  feitawwIM 
tr^ln;  aad  thatif  it  be*  now^baked  m  the  ovaa-^  itwiliiyid4  adt 
aJ^lem  KgH^roiis  braad^  Qpt4istwguishable  in  ijoaUyiivciBi;! 
^«^biaiiied  ^^h'the  aiMiitaaoc^  of  yeasts    He  qiiotesvalso^dBr 
a§t^^Mi9^  ih^'^oertaiti^^^^        wfaichi  h«¥el)aenAbufattlfaff^«ifl 
the  employment  of  various  mineral  springs  in  baking  bread; 
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piliiMndailf ji]|oeet(>f  <kta^       rfliir.jiBed')m.  An-  h^ianMA>hm$A 
wijdL  Mlkdi;^  iibali|laDtB  of  rP«di»fli!iivef'hmgTbeiBn  extefliimhpi  i 

0liumiami*SeJi9AOg9L, linr Ameiii^l  whtob^c^^mgNto^tJbeMr  heuigp  j 
11  WgiwaMyaDapiigBated iini  a  <fai j[hr/degiw&  Atitlii  emtew  acidk^lw^  i, 
senn^g/be  tiiei  Amrdnndnig  dbtn<A  as<  ftipeffttst  sabatitAtie^'  ftvttiiA  t 
iateeBttinlNi  oCyw^t  ii&'die4namifii€tiireo£brettd. :  Attof  vrliieh  i 
fiDiifty;iS8tetibtfjit^im!8etv  tsMt^^  tended  to  efttaUisli  tbeibdoiif 
ofiiEffiiDp-nOttchifflnn^  that  the  f  activity t  of  yeimt  is  eseitiogt  tkle. 
Batocfaniii^  fcrmdntaiioii  of  dou^,  reaides  ezdusiTdiyjitf  die 
cobDQioBfiiril  9D$  witb  ^vfakfa  ithat  >  licfvid  is  alwaj«'  n^any  aalii*  ' 
rated^Hdietilo^t  properly £xcdiided  finom  ihejopea«ur«  < 

eXhflfe. wa&elMr epittion desemsg  to  be  asieiitiooed  wthia 
snyisct^A^iflttc^^ia  pvelfty-i^^    toi  the  same  effeot/«i(itli.JSdUiit*0^ . 
aBckdii  jBaoid/to  bar  biii)li)f:<nL  tb^  reapeotable  authoisl^  of  >&&» , 
Henry,  of  Manchester.    This  is  stated  in  the  SuppletBAmt  ta  the. , 
Egpyeliapwdiaf  :Brit4»miii>av^imdegi  the  arliole  Bafaing^-^iiidieReritaa 
rehtfnrdv  as>tbeifeaiiU*lof  oeilati^eBpeiaiii^    madeSy^theWBtle^  . 
nteii^u8ibaal9ntioned>5.^^that4f  ifloar  be  kneaded  into  doiq^  wiA. 
w^Mr,*<a«tttraledrmtk eArboiiie<ac»l:gas( thedottsb  zfaea^aa^veU^ 
aadiilhed>i»ddaa  as  itgbt  ^aod  weU4tasted  as  wn^ji  it  iarbaked 
f^lh'ipeajili?  ,Il2'i«faam?rt>4aidded}by.tbe  author  of  thejtrude^ 
tl^jif^iinaklAdiofitbeixipdinarjridose'of  oostmen  aak»  or  muriate 
ofaocbi^olKiogfmiKed  wdtib  the  doi;^  in  the  usual  way,  its  ooih 
sfiteeota^|8iMar^QQiliU^^  iwitii  carboEnie  acid>  inr  thci  slate of.the 
common  carbonateiX'  and;mariatio  acid,  intheicdue  {nroportion^ 
'VfaajfaaeflDBediae  npidlyiiasiposaible  iwi^  the  doagh,  it  will  rise 
iBMSMMttaAsly,  JuUy  .'aa>much^  if  not^moee^  than^  douffh  naxed  vitii 
visaa^aj^iiihenibakedii^iilfQOfiiti        a.  very  light  9^4  ^codr 

\  oif  theabfopioiona' were.! well) founded,  they  certainly  mi^ht 
cyft^ibeoDfifliKAnaialliconaequenoe  to  the  baker,  in  savmg  him 
from  thiandebyiof  the  yeiistHferaQientalion,  and  from  much  of  the 
liihiiiif  I  off  IgoeftdiiB^  /But  we  find,  on.  the  one  hand,  however^ 
8iBfDdifig(4ite0tiyieppo«ed  to  them,  the  experimeotB  of  M.  Vogel» 
whU  aMiiirea(tta  that,  conttary  to  what  baa  becn.aaaerted  with'sa 
]ittdfcsmeaMK)Cft.o€  plausibility  by  Mr.  £dli%  he  was  unable  to 
oJod^u^  di^taat  trooe  of  real  &imeiitation>  in  doi^h-whiah 
hM  bia&i^repaffed  merely  with  a  saturated  a<)ueoiua  sdiatioti  of 
obfama-aim  gas^  inatead  of  the  cuatomaiv  miature  of  yeaat and» 
wa(tB9U|^£br  atateaffurtber,  thatftuch  donsh,  when  baked,. afiker 
haid^bAeb  dDqptcidft  »  wana  situation  during .  the  >  usud  tiaie». 
affoided  D0tilmg;j9ellleis.than  z,  haid:cake,  which ;had  no  resem*-, 
fahawMctoioBdiwry  bread*!  .And  ha  adds  also  as  illustrati?e-,^C 
the  ^iBSk^rA  necessity  of  pro^idiuff  a  sufficient  ^uffkj  of  disunr: 
gaged  valHi^  imidiwitiiin  the  dou^,  befeie  bakiagiit  al  aU^  tbatf. 

-  udiaaihe>made  various  attempts -to  form  a  well^raisf^  ivt^nl^f r 
Iba^uddiin;t^.i»reDyb]r  mixirig  flourrwilh  «aii)OQat(^  of  «ftegia«^^ 


dirt«dliikrrftiottiigH  «^  tett'ktiBBdngrit into  n  pibttf  byiveukf 
ffiiraier  rraddUtted  wi^  so^pMuic  aaid^  he«iil«iyr;ii^  #alk 
eoo^leto fttbire attddisaypaniM  ^    t  /.       i.  i>wi9q 

t%iiiy  it  inM2c  qfuoitiob  i6ertaad^  of  oennitodite.  wMmatiM^ 
Msettaia  kow  die  tiNidi  lagfrfbetweca  tthe  coaflwiiiug  liMaDaaeam 
jdAtlBt  iMnre  :)ott  been  detailed>  dad  b1b6  of  mmUi  |H;aiftiiuti 
ilaqrtnptaDte^  topK>ire  tiieeffrotiof'cariHBiie'oeid^gaotttt^ 
Into  breaid  sritfibot  the  .add  of  fernentatioiiy  lit  sottnedia  hhMMp 
9ebQ  wiordiy  of  etleotikm  to  ettfatect  the  point-  mai\9  im  tfaeieei'of 
fiiporioieiiti  TM&  in<pury  iakpued,  of  cmiBBV : «  teroNfoM  imscef 
4igatioii.  It'Waodeeinible/  in  the  first  pfaDCO,  .to  dotarzaons  thoa 
pmcticability  of  obtaSninga  well^^aed loaf>  firoaailounbfcfrBieA 
fxf  miadhg  flour  witli'  a  aiatiirated  equeom  'solnlionr.oa  etfbonic 
pdid  gas.  To  resolve  tins  point  conohisiTdyy  it  ^oa  neceasaKf 
to'  tty  the  eftot  of  bdong  swAt  doughy*  boA  when*  |>erfecaijr 
fdeenA^  and  iedso  after  having  been  kept  for  some  time,  in  ord^ 
ioaaceKiainvrhether  the  satiated  solution  might  in  this  latter 
oaae  be  eapable  of  exciting  the  saechaime  fermentation,  witb^ilt 
iho:  aiMDstance  of  yeast.  And,  in  the  second  ^^ace,'  it  ntnoa 
impOEtant  to  decide  wheAe^lhe  effects. of  the  stow  yeasl^en 
meiKfcition  mij^  be  imitatedy  with' reference  to  the  lightness  asd 
p^osity  of  tro  bretid,  by  blending  the  don^h  intimately  with  an 
a&ttline  earbbnate,  aood  subseqmently  causing  a.flndden  dinalfi^ 
gageaorent ,  of  carboni<t  acid  gds  witbiw  its  snbalance.  by  ttho 
admition  of  an  acid;  The  re^^ts  that  were^obtainedsattn^tOKte 
jtonelnsive.on  bothbranchecrof-dre  reseaceb'^  ■  ^'  >  m.;  .  r  // 

r  (Ftar  ounces!  df  ftour  were  ihade  into'  doagh  /with  imr  odbf6 
itnA'tK  of  a  saturated  aqneous  solution  of  oaibonio  aoidr.gMot 
4ie  tedaperatur^  o£dl^.  A  second  portion  of  •*don^was']Reci> 
pared  by  mixing  two  ounces  of  flour  into  a  paste  wiwtn0p<oat»^ 
Inches  of  water,  at  the  temperature  of  80°,  and  immodiately 
afterwards  kneading  it  with  two  ounces  additioml  oStfiour^  ittd 
Mt>  cubic  inches^  ofcarbonffb*  acid  gas:  Fov  tfa6  purpose  of  eoAiiU 
paiison,  a  tinrd  portion  of  dough  was  prepared^  with  fdur  onnoes 
iof  4dliry  ieiild  four  cubic  inches  of  a  mixtiue  of  veast  and  waiin 
aiFater  al>  a  temperatfuf  e  of  iboift  70°.  To  each  of  these  tk#i|e 
odLasiiea'  of  dough  the^  wef^  besides  allowed  30  gtaias  of  oMv» 
teii'sdt,'  added,  according  to  the  usual.  pEBJcHioe  of  thd  bafegf^ 
wiA  a  view  to  the  flav6uT  of  the  bread.  Immediately  afteii  ikaAt 
punauMtion,  a  portion  ^bout  one-fourth)  >  was  detaohed^'fto)a& 
eara,  and'htdced  in  the  oven.  The  products  of  aU  the'fttreo 
^fials  were  identically  the  same ;  being  a  compact,  unvesitsnlar 
bveady  difiking  in  no  respect  from  wfa^  would  hafe  been 
ofctaiiledi^y  treating  in  a  snbilar'.maiuiei'  asiaq>le  raixtdm-jeif 
flcniraild  waiter.' 
( n;ltl  dtddr  to  pioaiote  the  fermentative  proeess,  the  rentaindeas 
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ifalKfy  ipautioQ^  for  aboot  sis  iKnolk;  ^  B«fote .  tiMf  half  of /|U» 
period  kad^  ehipscid,  die  dongh . pi tjiulrid ■  mUk  y99utk''^ttm>imm 
0tatefii«ilBOD^:feiiM«latiob^  aadtaa  (mcOoiioat  t^-iUTtUH^ 
ipDflriogaaft  voiteiR.  Ooithe  4oielfB7y^  fltvlnw-  oMm  pesoteaf 
aiiigl^cthimqjidttt^  Aat^vfaMe  eMnto  6f  the  Aii  kemn^  /ae<tet 
Mi&ted^  idM  BM^rteftiMp^Mnaes/  aMier  uf  litnH»atalieirov<iir 
aadMnmAi  -PMiDna>foff  aoah  wef^  MMr  ligoii  datiaelttd-^  and 
mUtabmy  tad  faete  imMu}«d  antd  teti  adda  for  nlMult  kalf  as 
hour,  in  a  wann  aituatioa)  with  a  view  to  permit  d  fMhuteuifam^ 
lation  of  carbonic  acid  gas,  they  were  tnen  baked^  as  before. 
The  bread  formed  oat  of  the  doug&  which  had  been  fermented 
in  the  regnlar  maniner  by  means  of  yeasty  was  light  and  spongy, 
and  possessed  all  the  cbaractei*s  of  ordinary  bread ;  but  that 
fibitw  wHiSi  the  pt odxfot  of  the  doagbs  prepared  with  a  aatnvftted 
aqn^us  solatiM  of  carbonie  aeid  gas^  was-  still  as  dense,  tengh^ 
and  nnvesicular,  as  in  the  first  trim  Uiat  had  biseormadev  inme« 
diately  after  the  intermixture  of  the  flour  with  the  water.  Thoro 
BttU  remained  a  portion  of  each  ^  Ae  three  t>riginai  masses ; 
these,  after  haviilg  }msn>  igm  atttadaned  16  themselres  in  a 
tvaffm  situation>  as  oefore,  for  ainmt  twelve  hodirs,  were  oareftdly 
examined ;  but  even  at  the  expiration  of  this  peiiod,  those 
wfaioh  had  been  prepared  me|rely  wit&  ^our  and  a  solution  of 
earbonic  acid  gas  in  water  d!id  pot  appeat  to  have  undergone 
aiiy  fenatfitation  or  expslhsion.  The  same  series  of  experiments 
was  afterwards  repeated  with  no  othet  variation  tkan  this,  that 
brisk  soda-water  was  substituted*  m  ike  room  of  the  original 
solution  of  carbonio  acid  gas;  The  resitlts  ^ere  identical  ia 
evBiy  respect  with  those  which  have  been  just  detailed:  it 
wdmA  ki  urineceBsary,  tfateefore,  to  anter  into  a*  more  paitieakur 
fbcqant  of  fixeniif  . 

i  isXhtt  cdndiisions  ftom  aH  lihese  experimanttf  are,  iherelbr^ 
wliriltr  inepnaistesit  with  the  opimona  of  Edlin,  and  those  attfk 
bntedT to  Henrys  and  seem  to  be  a  aenvincing  proof,  both  that 
aarb^nio  acid  gas  is  kioaparble  of  exciting  the  panary  ferment#i 
$kmk^  and'tfaSBt  itin  impraotiidabley  by  the  nveie  emiployfaewtof  a 
satoira^d  ^iieotia  solution  of  caobonio  acid  gad)  W  cauiiB  AA 
dodgb ta^ expand  m  the  process  of  balmg into  aSght,  Aporigy 
iiraiBd**  - 

'  ThoL  experiments  made  on  the  deconipositiaDt  of  an  alksim^ 
oarbotiate  a^ithinr  diiel  satxitance  of  the  dough,  affordad^esldto 
fitheiiaQemla^awabte  to  theviiewaaf  Messrs.  Edfei  aad  H^tMfyi^ 
MlhdiigM  they  at thidl  slnua  time'  prirred  deeisrvely  tiiat  ttfte^  pirt^ 
liisa  by  tai'  aMana  ybssasses  the  €Mleacy  which  is  asctibbd*  W  M 
in  the*  stateaieikts  of  thelBe  ehemists.  The  carbonates 'W^Mf^ 
VM^seiseted  foT  tiw»  p«r{K)8a  of  -di^sa'  assay ty  were)  Ae  fte1iqui«- 
carbonate  of  soda,  and  the  common  carbonate  of  magneiSMr,  alkid 
400  cafe  wtt  «hNi;^s  t^n  io  empfey  this:  aoid  a&V  ^Hm  in 


«tteto  >^  Im moMkiQ ^wUoklittBe  Mpeiimeiilft  tane MseadufeftMl) 
wfUBihyiBtBt  intinnldlyt  Jikadiiigitfie.  fl<i«rwMi^^>aU»liil0wa» 
b»ii8te>'  ta  the  Mati»  q£  a  imt  {Mwder^  <andiiiiBEt  iiiakang«tUi 
mixftgDrintoidoiieli  w^  thei«qii»iterq«iairtiAyjoCafmiKl)lndd^ 
tluiiM^iaiildiiUott.  Aad  eapepialroiaw/^lwiiAalBOB  Axioi^ldift 
kiieadinetQ  codstfine  ulnged  quMilBty:of  ^  as  perittbtenyithil 
thaidQii(ptf  ^in  <nder:ta  give  tbetytteBi  a  fau(fctttU>]0Dht4i««itf 
wmsfiofeA-  in  Aese  experiaeiilB  were^  teafotitimeif^i  ik)A&  >fbar 
^fmPlioiMi fcdIowiDg :     .  *^  '    ^'     *<  i(> 

1. —  4  ounces  flour.  .  .,^, 

\  42  grains  sesqui-carboa^te  of  spSa.  .        .,',\'] 

90  grains  dilute  miiriatic  acid. .  ,  j^.^^ 

• '  BffHmom^tpethneoty  tUi^  quddtity  df  diktie  aoid  had  b^^il 
iBOtvlaiMd'to  beneqniftite  t^  Mittrtratid  eitectfy  42  grains  of  ^^sftti 
cttEM«rb6aab  of  4iodaw  .  ^  <        -    (U 

.  ',    2i» — 4omioesfloiir.  "    * 

2(>giai»i  aeaqiii^carbonate  offloda.  -  ^     t 

.19 groins taftorie acid*-  ~  *•  -  ^  ^» 

3. —  4  ounces  flour.  ,    .   .    .,        . -tn 

'      .  :     .       ..     30  grains  carbonate  of  magnesia.';    \:\  ^J:2 

15  grains  tartaric  iicid. .  ,      ,.    .;,.;.,.,  io 

'  4.—  4  oances flour. '  -      >'  »'-^'  ^'^  ^-^^'^^ 

60  grains  carbonale  af  magMsili;^     '  '      '^'^^''> 

/I.  ft  30 grains tartaiic acid;  •  .tmvo 

.  These  seveial  masses  of  dough/  after  being  idnhr'ibBeadid^ 
were  set  aside  for  about  20  minutes,  so  as  to-affovajfiilloqisbq 
for  a  «ttfficifiiit  seaction  to  ensue  between  the  acid  aid  thenohix^ 
bwate :  they  were  then  baked,  in  the  usual  mapner,  iu  9X('9k^m^ 
i.Dunus  the  process  of  kneading  tiia  speqine&siof  do]q[hliBti» 
loaves^  they,  had  all  of  them:  felt  loose,  light,  dnd  smmty^^tcmi 
aiicamMOQ  degree,  and  they  were  also  vesicular  ana  buuty  ifheoi 
ieit  inixodiiced  inta  the  oveii..  These  characteia  fdainlj  iiidi« 
cated  the  sudden  geneoation  q£  a  greiyt-  vokdne.of  ehalier  fluid; 
within  the  dough.  Yet  in  every  instam^  the  -  bread  fiwrnetf 
6wim.4|iem  pro¥«i  doughy  and  sea, possessed Imtafew^diaimifM 
live/wesieles,  and  was  never  ^ed.  .Of  aMtheyaiidtiei^  ^Amtufou 
which  the  flour  had  been  auaied  with  seeqtf'-caffboDalttiJof  hhiAp 
medtaitano  acsid<  approadied  the  nearest  to  .a  good  loirf^aiitil^ 
WgMiMv^  ibeeq/.tefined  light^or^pociinu/  when  'oempdr^di^with^ 
bread  made  of  unfermented  dough.  But  even  tlus  sfeonDcd^ini 
{Hmliof  tBue.  lightoaes  aad  elaetia  meieidai^  was  dedd^y 
UlfaricHr UK4kfir dommou loaf*-bKad»  <    f'..!iqq/> 

.^biABt^.iiiBebDEi8  plaki^  fioni'reAectiDg'OotheaieaMlneeesBi^^ 


r 


confiidfitMi^  beiitwe^they'areJldlin^iiaiutnt'with' the-^A^ 
kaftla^ias^Qof  tkendboghp  'Itts  tfats-*  fnrdlcewi  ^ioh  is^fotttidi^d 
inHfairi  dtfi^'at  jomeebiitie  ^enos^t  to.  rapdnd'ittlieto;  caotonio 
ai&i^0uiffa  ged«iatiwi  wilUn  ity  «iBd  ^<dfesiv«  eaot^ 
ittii  ^BHl(  ^aner  ife  k'  gien«fated*  In  r&Akf,^  BOCMdin^i (tb'  ih^ 
IHraBlnifeisyittBm^alliKMit  dkv  wiicde  ga»  ivrtiioh  i^used  intfae  iniftU 
iDglo£itodDi  l^fif jiaADtvidfy  ^paBeratbd  withinr  k,  br  a  odHtiiraiUiwi 
of  the  regular  panary  fermentatioD,  after  all'tiie  t>MicttMei|'  cvf 
kneading  nave  oeen  finished.  For  the  loaf,  after  naving  been 
weished-out,  kneaded,  wd  shaped^  is  set  aside  until  it  expands 
fflradnaUy  to  a  doid>le  baik^  preparatory  to  its  entering  the  oven« 
But  df  course  when  dough  has  been  artificially  impregnated  with 
fKurbotoic  iMsid  gas  und^any  of  tke  methods  latefy  tx>n9ideltd> 
aikthe  gas  has  not  the  slightest aflinUgr  for  ituy  one  eoislitueiiftiof 
thedough^  it  is  impossible  to  subject  thatsubstaooe  to  aAovoii^ 
kneading,  without  literally  squeezing  and  expelling  out  of  it  al* 
most  every  particle  of  the  air;  and  when  thi^'has  once  been 
fully  accomnlislMd,  as  tt  inftdiibly  wiH  be  in  the  common  process 
of  thorough  kneading,  thJB^iatemal  supply  of  elastic  fluid  can« 
not  be  afterwards  renewed,  because  the  temporary  cause  which 
produced  it  is  no  longer  in  estistence.  Thus  the  baker  who 
should  attempt  to  use  it,  seems  reduced  to  the  hard  alternative, 
of  either  abandoning  the  kneading  process  altogether,  in  which 
case  he  will  neVer  obtain  a  single  pUed  or^ven  well-raised  vesi* 
.  cular  loaf,  or  adhering  to  tiieki^^ing,  in  which  case  he  will  lose 
even  the  little  benefit  which  the  carbonic  aoid  ^m  would  otherwise 
have  conferred,  and  obtain  a  bread,  doughy,  coifnpact,  and  sad; 
,  hBttt^aUhQii^  tibe  water  cf  acididoias  mraeral  springs  is  inca^ 
l^ob^oflrbeb]^  used  by  the  baker  with  success  in  forming  good 
ordifiaiJ|)r  hsead^iheie  'i8>  another  manner  in  wbteh  he  -oftta 
enjoys; tioiesinpile element  as  a  means  of  proourhig for hion thei 
dsaider^tumiof  gasified  bread  with  consicmnsble  ^mct ;  for  its 
vnponry  5Ncpendsd  in^tbe  oven,  is  often  a  nsefol  agent  in  ratsinjg 
■ttOY  kmds  ofibnmd*  When  the  va{iour  of  w«ter  is  tlMB*to  w 
mbfiofGd  af  -liie^eicpandiiig  ag«tt,  it  is  customary  to'gif^aii 
advtaliiiiMhs  degioa  of /adlmsion  to  Ibe  particles  of  the  dough; 
1faf^4iiakiiig;it'0Utiiins»ar>  consietenoythatn  usual,  and  by  nniMig» 
ii|i;wiih}it/SDmei(^«tiaDiis  o^  geklinouii  aubstaliee^  w^tggii^\i$m 
aqufioiiB  ^lutioBvofiBiiiglBSB  of  gam^  or  any  gelatiniMdamylaM 
Q^<mBlsuhslanoe»'  IM  is  bjt>no  means  .anfircUfuei^  ho W6veir^:4«f^ 
sifU)a|l»>a  iHMtt  prQportion.<£  narbmiate  of  .ammonia^  in  cirder 
UktassiJifelhe^ vapour. of  water  in^actitig  astfaeexpansive^pfiildpta 
ijirtJw.mQi^  .'  v»    ..^v  ^  >  ^»>  ^  fJ  '"••  ^•' 

^tEhbrst>fai  Bgtfiiftyi¥Biyvycuiiag  or  gremaffciabte  int^fag  ^eitondi 
application  of  these  means  o£fespaBsibnt.i»Bu1>  Itei^  wfioiifii 
ii^etanmofiite^iieo  in>f(MiQing,B^^n>dnBt(  ititfaqwthidyetrtyufai^is 


fimilirf  4itd*  in  Hrfaiob  tke  t&iiatmmQ6  the  joa^^iaiKii^mmns&ia^ 
•Mmljr  «bmrii^  t&iit:  it  seeiiis'  woodiy  of  facia^  particdhmf 
fJbM]i^4  ^^  '^  ^  iottWraaottfaotttris  x)f  pafftfASte  th#ibi« nwf 
niiily  fl3'  duspiayed,  and  ^et»  it  is  probalsle  ibat:  not  (iiil3r  Mi 
yaiioiur  .o£  fiimple  Wj^ler,  but  also  diat  ^sevgagad  fiKm  ksutod 
bttttec  may  be  called  iv^  operad|9ii.  >  *^i 

f'.  The  requiaite  quai^titjr  of  dough  is  first  o£aU  made  i^  ia4fa* 
uwal  ma^uiier  wit^-  flour  and  water,  aad  tsvatk  a  ai|[iall  ^pontil;^  of 
Imtter  M  itacoinppsitioQ.  .  Afbnr  b^ing  snfficieixtly  kneaded/ if 
la  QiUad  m^  into  a  flat  fdatai  and  tbs  whide  of  aae  aurfiLce  oa 
Mmttd  .oiav  wiiii  a  ^Som  coat  of  butter.  Wksn  this  baa  faaaa 
WWh  the  plaibe  of  dough  i^  fcdfled  together,  care  beittg  ^kett 
Aal  tb«  }y^x  and  ander  sur&ces  iefcajcajr  fioareapoad  iiil  m».  tQ 
ciach  other,  while  there  ia  of.courae  one  layer  of . batter  betd^eli 
fhow. :  Tha  l^er  now  again  rolia  out  tbia  double  plate  of 
doagb  to  iQ07.er  as  great  a  spaca  as  before,  and  the  upper  siir&ee 
is  again  spraad  over  with  butter.  The  doabliag  of  the  doad>lo 
pl^te  ia  now  repeated,  in  a  simiiar  manner,  .whan,  of  coaaaa^ 
thare  ^m  foiar  laysra  of  dough  above  each  otber,  witli  a  littla 
biittafi  ^atery^ttinff.  between  each  two  layers,  and  keeping  .tb^ai 
separate.  This  utemate  process  of  spreading  oat  into. a  thin 
plate,  and  then  doubling  up  first  into  two,  neast  into  four,  inext 
mta  e%bt  folds,  and  so  on,  is  repeated  for  abont  ten  times,-  by 
|j^  last  of  whidh  die  ori^al  mass  of  dough  obv^ioiniy  consists 
of  abont.a  thojiaand  tbm  laninsB^  Ij^g  parallel  aJ^ora  imo, 
aaothei^  and  having  a  layar  of  butter  interpoaed  between  eaohi 
When  this  ia  put  into  the  oven,  the  ielastiei^apoardisengafgad 
fiMa  the  water,  and  from  the  batter,  inainuatea  itaeif  between 
oai^h  of  the  tfaiousand  thin  lamineB,  aiul  being  prevented,  ia  coiH 
%M}ttence  of  their  tenacity,  from  ascapinff ,  causes  iham  to  eoefo* 
Uate  ffpm  each  other,  and  thus  ultimately  swells  up  the  mhs9 
into  a  puff;  and  when  the  liking  is  completed,  the  bread  ia 
found  to  be  estremdy^  light,  and  to  consist  of  an  aggregatiocn'Of 
lery  thin  membranes,  no  two  of  which  are  in  a  state  nfthoiiOBgh 
4SweacenGe,  but  on  the  contrary  stand  outdiatiact  faom  each 
other,  with  even  a  pi^etty  large  volume  of  intervatnng  air.  From 
this  mQde  of  preparing  the  pufl^  it  is  plain  that  in  each  phdeoi 
dragb^  which  has  nevar  been  fermented,  there  ia  but  litlJe  lights 
neaa  or  elasticity  to  be  expected,  since  the  gaseous  fluids  which 
distend  and  ,puff  out  all  the  plates  between  vi^ioh  they  ara 
eon/^d^  nevertheless  do  not  penetrate  thoroughly  into  tbo 

2 stem  of  anv  one ;  and,  accordingly,  upon  exaauiiing  any  of 
em  by  itadf,  it  will  always  be  found  of  a  tough  doughy  con* 
aiBtence.  ^ 

Such  are  a  few  of  the  methods  which  are  either  in  daify^naa 
by.  Ifa^  baker,  or  have  been  atrxmgly  recommanded  to  him  ibr 
tbaparpoae  of  thorojushly  gasifying  his  bread 'without  having 
fr^QQOrae  -•  to  the  aid  of  fishnentatioa.    Some  of  thorn"  aie  not 


iteU^'Biuiilfhe^kuid  of  broad  mamifactaiired  »  o(  bo  Iktie  impcMtfer 
iyia»i vhi^af jOimpaBed: with tkat'Of the fiommon  loaf-bread^tthei 
ikiagiicqubBd  but  Uttle'  time  to  disoofis  their  merks*  Bfit  tbevo 
fcenmins  aa  extemrive  departmeiii.of  ihej^aker's  aKt>  vhifih  baif 
not  yet  been  considered,  and  which  on  i&any  accounilis  deaeiDBa 
toibe  ca(irefiiUjfi(kreated  o£  before  concladiogtlus  Esaay.  It  isf  Ana 
ftf  the  itto^  curioiWy  and  certainly  also  one  of  the  most  diffionlt 
procesaesy  in  regard  io  its  jrationale,  of  all  those  which  occuSnn 
the  'bakehouse;  and  the  result  of  an  laiseatigafuMi  into  itm 
aalwreseeaistet  reflect  oonBiderable  light  upon  many  pastsiof 
1fae>  art  of  baking  thread.  .      > 

.  It  is  the  mode  of  mannfitcrfanring  that  compositioaof  flo^aran^ 
treai^,  so  eomniooly  knonm  by  me  name  ox  gingeri&read^  whidb 
ift  now  to  be  subjected  to  exainination.  The  doogh  of  this  k^nil 
of  breMl  cannot!  be' fermented  l^  means,  xxf  yeast;  evety  socb 
i^tein{>t  ha3  proved  fruitless^  and'eiren  though^  on  pisKeni  flueca»* 
s«Qna>  the  presence  of  .yeast  may  «eem  to  excite  appearances;  of 
fermentation  in  the  doughy  the  gingerbread  neYertheless  wUeb 
is  baked  from  it  always  comes  from  the  oven  as  solid,  haid>  ami 
compact  as  a  piece  of  wood. 

X  r  Of  the  vanouis^  strikiiag  peculiaf  ities  which  mark  thi*  pro^eas^ 
it  is  believed^  no  explana);iOQ  kas  yet  been  offi^ed.  In  thie  iiisl) 
attempt  towards  their  exposition,  if  it  be  too  much  to  anticipate 
that  the  .vtiewsadbfyted  shall  be  ai  once  complete  and  satinao^ 
tdry^-  at  Isasfi  ttmiiy  be  hoped  that  some  advance  b  made. 
I$»wa«ds%an  end  so^  desirable.  » 

<  The  ^present  mann&otur^cfigingerbi^ad  is,  geae^^  speaks 
iDg,'  oadfied  on  in  the  following  manner:  The  ingisdiewto  aUtf 
flt^g^  4teaole,  batter,  common  potashes,  and  alom*.  After  the 
bvittfr  is -melted,  and  the  potashes  and  alum  are  dissolved  in  m 
Uttle  watm'  water,  these  three  ingredients,  aiong  widi  the  treade^ 
are  poured  agaooff  the  flour  which  is  to  form  the  basis  of  ^e 
breadL  The  wh<Se  is  then  thoroughly  iaaorporated  together^  by 
mixtpre  and  kneading,  into  a  stiffs  doush.  Of  these  several 
eomdtituents,  the  dlum  is  found  by  die  haker  to  be  die  least 
essential,  although  it  is  useful  in  having  a  decided  tendency  to 
make  the  bread  li^nter  and  crisper,  and  in  accelerating  the 
tardy  period  at  which  the  dough  is  in  the  most  advantageous 
condition  for  being  baked  into  bread.  For  it  is  one  of  tbemost 
Bsmarkable  parts  of  the  present  system  of  manipalatio'n,^tbat 
gingerbread-dough,  however  thoroughly  kneaded,  almost  inva-i 
Tiably  ri^quires  to  stand  over  ^r  the  space  of  from  three  or  HMtf 
to  eight  or  ten  days,  before  it  arrives  at  that  state  which  is  best 
adapCed  for  its  rising  to  the  fuHest  eoetent,  and  becoming  ^y 
gasiflftd  in  the  oven*  And  experience  has  shown,  that  itma^ 
be  allowedjto  stand  over  even  fortlie  period  of  ifeveralweeks^ 
rather  with  advantage  than  loss  in  this  respect    It  istraei'tbat^ 


bom  CMget  not  well  upderatcKxi  by  the  bak^t  Ab  Am^  of 
giogerbread  becomes  thus  matured  aad  ripe  for  ^ihe.o^&g^Mi 
some  occasioas  much  more  speedily  than  oo  others  fl^iily,^ 
^enerali  if  &e  dough«were  fired  at  au  eadier  period  than,  ybii 
just  been  meutiouedy  the  baked  bread  would  morjji.  or  li^ 
resemble  in  compactness  a  piece  of  wood^  io  proporUon.  to  thid 
time.by  whidiits  baking  had  been  prematurely  h^le|ii94^.  <,. 

As  the  alum  could  be  easily  dispensed  with  W  |he  hak^f^ 
vrithout  at  all  materially  affecting  the  rising  of  his  oread,  in. thj^ 
oveui  it  was  plaiathat  it  might  be  laid  altogether  outof  viewia 
the  course  of  an  investigation  into  the,  peculiarities  of  this.pr^^ 
cess.  And  indeed  that  its  presence  could  not  have  the  effect  of 
paralyzing  the  yeast-fermentation  is  a  piatter  sui^ciently  plain 
from  the  well-known  circumstance,  that  it  is  not  unfre^uenfly 
employed  in  baking  common  wheat-loaves^  to  rehder  whitei;  m^ 
colour  of  inferior  flour.  It  was,  therefore,  in  the  action  eitb«x 
of  the  butter,  or  of  tha  potashes,  or  of  the  treacle,  or  in  t^M^ 
combined  action  of  these  upon  each  other,  or  upon  fojm  othfif 
ingredient  in  the  flour,  that  the  source  of  the  ^noommpm*^!^ 
attending  the  preparation  of  gingerbread  was  to  be  traced.  And 
from  the  experiments  made,  it  seems  to  be  clearly  eatablj^l^d, 
that  the  mutual  action  of  the  potashes  and  treacle  jupon  eaqh 
other  is,  the  gasifying  principle  in  the  present  process  of  ginger- 
I>read«making« 

In  order  to  ascertain  in  what  this  principle  is  situated^  a  mass 
of  dough  was  made  ready,  from  which  buiter  waf  entii;ply 
excluded^  but  which  differed  in  no  other  respect  from  cox^i^on 
bakers'  gingerbread-dough.  After  being  allowed  to  stand  over 
the  usu&d  time,  it  was  baked  jn  the  oven,  and,  when  taken  from 
it,  proved  to  be  a  well-raised  gingerbreadrloaf.  There  were 
next  prepared  several  pieces  of  dough,  bavins  all  the  usual 
^)greaients  except  the  carbonate  of  potash,  and  it  was  ibund^ 
that  neither  when  baked  immediately  upon  being  made^./iior  . 
afterwards  at  various  intervals  during  several  weeks,  did  the 
bread  come  from  the  oven  otherwise  than  solid  and  compact^ 
just  such  as  common  bread  is,  the  dough  of  which  has  never 
been  fermented.  In  the  next  place,  two  portions  of  dough  were, 
prepared,  from  both  of  which  treacle  was  excluded ;  and  in  one 
of  them  its  place  was  supplied  by  an  equal  weight  of  refined 
sugar  dissolved  in  a  minimum  of  hot  water.  But  m  neither  case 
dia  the  bread  return  in  the  least. degree  porous  or  vesicular 
from  the  oven ;  and  exactly  the  same  results  were  obtained, 
both  when  the  dough  was  baked  immediately  afler  its  prepara- 
tion, and  at  successive  intervals  during  the  laj^se  of^  several 
weeks.  From  these  experiments,  the  inference  seemed  to  be 
clear,  that  the  simultaneous  presence  of  the  treacle  and  of  the 
carbonate  of  potash^  and  their  mutual  action,  must  be  essential 
to  the  formation  of  good  elastic  gingerbread. 


"*"  ^^trm  fteistreUy  io  be  doubted  diat  "the  action  of  the  treftclfe 

^|p«tti  Ibe'^earbonatei  consists  in  evolving  from  ft  a  qnaifti^^ 

^%aj^i^ik$  ttcid  gas.     Btit  in  order  to  bring  out  tbis  point  moi^ 

%ftn<|[rtVo<^my^  i  the  substitution  of  carbonate  of  soda' "and  of 

^^H36^a^  of  magnesia  for  carbonate  of  potash;  wartried^^i^il 

*4MrfaA4^^<^^^ed^^^t  that  the  bread  in  these  cases*  ei^tiid(*d 

jn^  aj^Wdl  inthe'OTen/as  When  an  equivalent  quantity^  of'CM^ 

*njDfriftt^ '^ef  pothAh' liad  been  employed.     And  wlieny  ^on^the 

'^nliatj^/hiplac^f  of  these  substances^  there  was  mixed  up  WiAi 

i:he  d^v^^ -either  caustic  potash  or  caustic  magnesia,  the  bl-ead 

ii^%er:  expanded 'in  the  slightest  degree  in  the  process  of  foakih]^, 

^hlKfher  the  di^ugh  was  boked  when  recent,  or  after  bekig  kept 

^considerable  tinke.     From  this  it  resulted,  that  the.  presence 

lUf  *an/ 8(IkaHne  caffbbnate  was  *  clearly  essential 'to  the  ga^ifyin^ 

bf  tihe'gingert>rea()-4migh;  and  it  seemed  almost  a  neceM^ttf 

Sijfiar^fiic^  t^at  the  rising  of  thobresMl  durihg  the  bakiilg  i^  Ptpi- 

'4l(c^  by  carbonic  acid  gas^  and  that  tbi$  gas  is  devetepea  id 

ii^ieqtklidd  of 'some  xtotuell:  action  which  takes  place  betWeeil 

l&l^  tr^ihtte  and  the  alkWiiie  carbonate.*    -  •    •* 

^j  i  I »  »         . '       .  •  '       '      ..♦'..      .         .  «'..•..       .  ,        •  •  •  ^1 

t       *     f  • 

S  '^  ne  daOiomv^  is  anotem  detail  h(  tbe  varioiuly-ooinpounded  donglis  emplojei 
itf  A^  txpe&aAaiSy  With  «  stateknent  iff  th9  general  itsolta  obtained.  * 

*'     ^  I  ^—.^our.  :..••• 4(mnce8.  i 

Treade ; »••••«    3  ounces.  "' 

^aa&ni  i*  A*  *i* •    IPqttobas.;. ;..;.. ......»*  SOgrains*  '  *    ' 

•  3oee  wefl  m  the  baking :  not  dbdnguisbable  in  .i^tpearance  from  that  made  with 

I  S..*.Flottr ••• 4 ounces. 

*^'    •*  ^^  ••  Treade .'.:.;..,.^.. ;.....    S  ounces. 

I   '  Treada^.^...... •••    3  ounces. 


^ 


Bui^f...* jounce. 


I    ■ 


*  ISbd^keki!^'^  qoile  ooupaet,  hard,  and  might  even  bateimed  Bbktf*  *  - 

'     "    '    ^  3k — ^Flour. 4  ounces. 

.i.  .   .r./>   .:.:r        .     Potashes........; .'SOgrains.' 

Floor.  ••« 4  ounces. 

Butter.... ••..... jounce. 

Potaahai • 60  giains. 

.    .  Fknx ;..»• 4ounces. 

Refined  sugar. ............     3  ounces. 

Potashes 60  grains. 

Flour 4  ounces.  '  ^ 

"llefeied  sugar......;..   .,     3  ounces. 

■oJ'^?uj''n      -'  '    -  "Butted  .-...J J  punoc.  '  <" 

•afWMr-.    U.  -Pot^es .',..- ...eagiains.  -.:   , 

*' J ^AescJfcnV  mixtures  were  made  into  dough  with  the  requisite  quantity  oChotwa^^'; 
mk  lidrtidiMof  each  maies  of  dough  weire  baked  in  an  oven,  both  immediatdyjiftisr  ils 
[ymntifniy  lndMa^ jnterval.of  ^ve  days  sabaeqoenify.  In  both  instances,  tb^fniiDs 
9f  lul  the  four  trials  proved  unifoEsaly  tha  same,  and  idl  alike  unfavourable. , ,  The^brepd 
never  exhibited  the  slightest  indications  of  expansion,  being  quite'  compact  and  sad.    IX 
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|T«  £M.  ColftAo^'k  £ii^  COW. 

li  il  not  Very  easy  to  ]pea«iarAt»  tli<  mode  in  Whit^  Ihtiti^itde 
ihnfl  aotB  upon  the  alkaline  carbotiatOt  By  faif  the  Kioat  ^btMfe 
fioaae  seems  to  present  itsdf  in  the  pobable  dxistetioe  of  H. 
oertaio  porticm  of  uncoinbined  Aeid  irl  tlreacle,  wlilob>  entem^ 
into  union  with  the  alkali  of  the  wtrbonate,  releafiea  a  quantity 
of  oarboBic  aoid  gas^  That  such  an  acid  does,  in  a  greater  or 
loss  degree^  always  exist  in  treacle,  seems  pto?ed  by  th#  fact, 
that  of  many  specimens  which  were  examined  ib  thd  course  of 
the  experiments  just  mtotioned)  all  possessed  disttnitttraoes  of 
.licidity^  and  to  an  extetit  soffioient  to  enable  them  to  comtntlAk 
cate  a  ted  colour  to  vegetable  blues ;  but  the  amount  of  unoom^ 
bined  acid  present  in  ul  these  oases  appeared  to  be  tery  trifling, 
and  it  was  difficult  to  ascribe  to  its  sole  agency  the  produetioti 
of  effects  so  striking.  It  oAnnot  be  doubted^  howeter,  that  this 
imcombined  acid  miist  operate  to  a  certain  exteut  in  produeiif 
«  decomposition  of  the  alkaline  carbonate ;  tod  it  may  be 
conjectured  also^  that  the  superiority  in  the  expaodipg  poWer  ttf 
vid  dough  is  occasioned  either  by  the  additional  acidification  rf 
a  small  quantity  of  the  treacle,  to  which  it  would  be  disposed 
during  the  keeping,  by  its  state  of  mixture  with  the  flour,  or  by 
the  eiroumstance  that  the  oarbonie  aoid  gas  diseBgagwl  by  the 

bad  also  a  deep  jtXioyr  e^ieut,  a  ud^enuigi.liqd.Yeiy  niqiiMla&t  Ddour,  and  a  nattseous 
taste ;  effects  wbich  vare  pzobabi;  to  be  iiacxibed.to  80i&«  cbemical  action  of  the  potashes 

vpontheflour.         ». 

6.— Hour 4  ounces. 

Tfwidt.i.totM.kMt^iv  SmitteiSi 

Butter i&metii 

Common  cjrstallized  car- 1  jg4«jain|. 

bbnateofsoda:;;;:..  j  '**»*»**" 

^our.  .'........'. 4 ounces. 

Trciade:  .......:;;.;:;..      So^mces. 

Bhtter;...;. 4  Ounce. 

Ctnnmon  carb.  of  magnesiiu  w  grains. 

The  bread  fSMtkeA  ift  hd^  df  thete  Mlds  (MMlss^^  ^dcdf  M  ipp&imix  Mid 
flavour  of  gingerbread  prepared  in  the  usual  manner  witfi  ^tashes.  And  in  these 
cases  also,  the  expanbivfe  t>roperty  of  the  doughs  was  decidedly  improved  by  keeping,  so 
that  the  results  obtained' bjf  the  ^iib^tituiioh  6i  either  of  these  alkaline  carbonates  in  the 
place  of  that  more  conuuin^y  used  by  the  baker,  were,  ih  all  respects,  perfectly  paraUel 
to  those  wbich  charaoteil^e  his  ordinary  process. 

6.->Flour * 4ounces. 

Treadd <.  3  ounces. 

Butter 4  j^  ounce. 

Caustic poCi^h •  40 grains. 

FioUr .«.  4  ounces* 

Trtade S  ounces. 

Butter «  jounce. 

Calcined  maghesia •  So  grains. 

TkB  tw0  dmig^,  Mitipoiiiided  tA  libove,  were  Msayed  both  fmmedlatdy  after  ^eb 
{Mrepnatioaf  and  at  three  saceessive  intervals,  a  week  being  ttlbwed  to  ela^sd  bet#eeh 
each  experiment.  But  hi  none  of  the  trlids  was  &e  bread  possessed  of  the  leiist  vesieti- 
ha^i  h  waiaBeompietal  ^Hhtid  be^  prepared  t^ithoat  th^  eiO^tioh  Ht^  OM 


I 


MM  Mfim^  tb  pltimm^  tim  &6  system  <^  the  ddftgb> '  tfnfd  «§ 

Jttfff*  IW^ia^tkttiM  ftfi^  ft  ciiHstfi^i^t^iri^e  iff  mippoit  M*tttia  etplatiiP- 
tibttj'thkt  though  «he  pf^tiod  </f  kcfep^g  p^qtitftild  in  tbe-j^f^ftj^i!^ 
Hot*  ^  glngerbreadJdotigli  itf  geflerally  from  five  tor  ten  dtty#,  it 
16  liiyriil^lime^  ttieit^risflty  less^  dfld  tb&«  withdttt  the  ttiaMfoetttf  ctf '# 
Milfgf  «ble  to  ftdfii^gii  li#f  eftds^  fe^  the  tarisltioli^  Bift  thi%  of 
mtift^,  iMlghe  be  tidily  ite^ouatea  f€l#  btk  the  siipposilieii^  thit 
.iMlMd  ^h^mnjr  contains  a  titrilibf^  qimfitity  of  ittfe^itiblMd 
Mid/  Itdd  thfH;  this  ingi>edleht  id  th%  true  agetft  i#i  dcrv^topitig 
Mi^HcMii^k^id  g^^  Withitu  the'  ddtighy  by  its  sLcitiontliKmtbe  aHitt^ 
the  (il^onatd.  U{)<]in  tb^  Whole^  tb^r^fore^/  it  e^eiais  nxM  ittiprmi 
Mbl6,  tbfit  the  liitrttid  ^^tien  df  th«  potashes  aiid  tr^ttotey  p\A  df 
wMoh  f ^irttRt  the  giis^ihg  cf  ^tig(^rbread^d<mgh,  odfiftktft  m  tbfe 
fe^fc^Ie  cdntoibittg  ^  Ifltle  tihoon^biii^d  add^  ^fik^^  tii^lig  WitH 
tb^^^otat^heni,  sets  datbotiie  ScicI  gdiS  sit  Mbettf ^  MA  di^f^by  t«fit- 
tc^fs  ^ilgei^r^d  light  fttid  ^ki^ib* 

'^ '  iii'the  cdtit^e  of  perfbfftiiiig  th^i§6  d^]^^i-imeht«,  Ibe  detail  of 
ffVUkM  h^6  b^tl  subjoined  in  a  iiot^  to  p.  278^  md  th^rf^stdia  ^ 
^feb  baV&  Idd  to  the  ^ore  bo^olui^ioiis,  it  wsES  ifBtf^OMtbk  tM 
id  be  lidpresised  If^ith  a  6eni^e  e^  the  iheoiivehienees  that  ofte^ii 
tti^e  to  me  baket*  frohi  the  d^Iay  oebdrf^ing  in^  thef  pti^m^^  ttf^ 
df  Ibife  ifij  tf  ry  ifi^hich  rtiay  ^oi  tihfrfe<itietitljr  acof  ti€  to^  th^  dohsiim^^ 
ftoihL  the  deleftciriotls  riature  of  ond  of  the  itigtedients  Whkh  is 
^si^eHtikl  in  th^  preseiit  systetu.  This  is  the  carbonate  df  potash, 
Which  it  is  dl^ays  necessary  to  use  in  such  a  quantity  as  gives  ft 
distinct  disagi^eeable  tikahdef  fl^totir  to  thef  bfeftdy  wb^t€^ 
this  is  ndt  disguised  by  mixture  irith  some  ilFOfnSltie  ihgt^ediedt'. 
If  or  fcan  there  be  much  doubt,  that  if  gingerbread,  ds  noW  mad^, 
Weire  eaten  in  &ny  coftisiderable  quantity,  it  Wotld  prote  injuridtis 
to  any  delicate  constittition,  iii  tioriseqdence  merely  of  tb^  largft 
amount  which  it  contains  df  this  etlkaline  substKnilid ;  iirid  if 
kdcli  2t  cdnsequetice  as  this  may  folloWy  eten  in  the  daSfe  of  the 
itidst  carefully-baked  gingerbread,  it  is  plain  thttt  in  the  hands 
of  a  careless  dt  linskiUul  m6chittiic,  thfe  empidymeht  df  stidh  aik 
Ingtedieht  is  extremely  indonvenient;  It  slpp'eated^  therefofd, 
to  be  at  very  desirable  matter  to  proctire  some  sabstittite,  which, 
Whilfe  it  fdrmed  an  equally  well-raised  btead^  might  save  the 
delay  of  the  baker,  be  less  disagreeable  to  the  patetfe,  tttid  qtitfe 
harmless  to  the  constitution ;  and,  acfeor4inigiy,  it  wstfil  hdt 
^thoTlt  feXperieiQcing  very  considerable  plesteut^,  that  After 
having  made  various  trials^  a  inode  of  eoinpoiiridiiKg  and  pre*- 
paring  the  dough  was  actually  found  out,  which  appears  to  unite 
all  these  adta^bages.  The  substitiite  which  proved  the  most 
petfcfdtly  succfessftil  was  a  mixture  of  common  carbdflate  ttf 
ina^nesia  and  tartaric  acid ;  and  in  mixing  up  thd  dough,  iherd 

'UriU  be  feiiod  fr  fmotiGiitezpediefioy  ia  frmftloyiBg  %  deatidetably 

T  2 


Aftv^^tP  )i6utraliae4hB.ttctdi  ^  ;Bottii69lioi:ik8taiJhLiianfteiiia9^ 
^^xplqinisg  hoir  thl»  ph)oeaB  Hi  found'  t6  worki^  wiUie-Mim^ 
m^  f^mmfk  ef  its  une  :*  itke  f<dkn?mk  ttiitettiffltnfiai  ^Mmm 
mbvtk^y  ^  the  mode  ofi  prapimg  wtwub  witt  tofoittAMMlMr 
|»C9'tQtbea  very  .good  dough,. partkuriarljr  fixihatjlsilsJirMittill 
gio^bread,  wdilHknoim  under  Abe  auae^qfyvdiataeiiA^fdih^tkb 
-r.  lie^  a*  poiuid  of  floury  a'craarter  oCan  ouilfiftiDf^bbs^ 
iMgiMfiit^  andone»*eigbthiotiaa  ounctt^of/tattasii^ACidiwlcilillli. 
l>Uittdr»i  treacle^  and  aromatic  iiigsedieii)tB>ibe«addfiA  iftih^jliMMI 
maoBer .as-  al  present.  The  uae .  ot  eliMti  tttilLoiHib' JM( jfiMiMl^'^ 
^y  adranta^ey  and  mil  be  belter  .^iapeilacd  .within  aftliibiail 
itaelf  an  unvmolesome  subBtancOy  and  My 'fiood  effecte  .ivih^di  il; 
«an{>(Qdooe,  are  in  all  probabilky«aH)pk*eIiy'aap|ifiedtb]|r)tbk 
jlaitario>  ^cadi  It  ia  necessaiy  d»t  thB  adikaU  <«nplcMrad^t  t^ 
fbagneatav  ahonld  be  uniformly 'diffnaedt  tfarouj^Hmt.  the  mh^ 
anasa  of  ^tkedqifghy  an  object  miich  vmll'faBiriwayttf  beat^Sf^fal4 
by  intermixing  n^  bndsed  to  aUiimpalfAbla  :poird^.;viaiUiit^ 
wniii'ypveytpuBly  to- the  addition  of  anvietheringnadiMU/  (After 
Iheie  iiave  been  weH  mingled,  disaobe  tfaa.tai*8)ari<i^A«i(liini(fc 
ipmatt  fuanitity  of  water^  and,  haTingiOoeUedrJtheilfiOtt^^fte^ 
it,  die  tfeacky  and  the.  acid  aolntifiiii  t  into .  Ab  •  mifKtnrei/Q^ Jkrar 
wd  pagneabu  Letihe  wholes  be '«i»Mr{MH3i(te4  k(to,!ft(|imt8iftf 
jloi^h  by  iMieading^  aod  then  set  iaaidai  the  idoii^^£Miiatpe;9i>^ 
Tarymg  trom  half  an  hour  to  an  houK^*  It.itUtox>fil>jiQX^ 
baked  mto  bread*  The  delay  of  at  least  half  an  hour  has  {he 
practical  benefit  of  giving  full  time  for  the  acid!  to^ftel;  ttw^^'ft^ 
alkaline  carbonate,  so  as  to  render  Ihe  doug}^  Ipose  ana  shori^ 
or,  as  a  baker  would  say,  to  brin^  ii  inioi  a  estate  of  strong 
fermentation.  The  dough  prepared  m  this  matn^er,  should  never 
be  kept  longer  than  two  or  three  hours  b^fofi  being  put  into 
the  oven,  from  which  it  will  in  due  time  be.ontained,  in  the. 
atate  of  a  light,  spongy,  pleasant  bread. 

By  the  method  now  proposed,  not  only  is  the  delay  avoided 
which  is  so  inconvenient  in  the  system  at  present  practisedj^  but 
there  is  no  unpleasant  flavour  discernible  even  when  th6  bread  is 
.not  at  all  confected  with  sugar  or  spices,  and  th^re  is  no  ingr.^ 
dient  in  it  at  all  injurious  to  the  most  delicate  constitution!. 
The  expense  of  making  gingerbread  in  the  manner  above  stated 
is  a  trifle  greater  than  that  in  which,  carbonate,  of  pot%sh  is 
employed.  The  difference,  however,  is  so  extremely  small,  as 
scarcely  to  make  any  sensible  addition  to .  thpe  price  of  even  the 
most  ordinary  kinds  of  gingerbread.* 

f.  Tartifficaddinayxiowbepui«liM9d  at  4«.  6^.,  an4i  carbwmjiif  of>,wmtfga  at 

Is,  id.  per  pound :  it  is  obvious,  therefoie,  that  the  oost  of  the  %uanti.^  of  th^  m«^B)ia]s 

.necessary  to  convert  seven  pounds  of  flour  into  gingerbresd,  wiU.MQ9«nit  toi.mly 


'  « 


/ 


rsatomi^lteit^  of  imAosttj^  Acrtaadeiidw Jiiteiiliraediiffrliigih^ 
felMaxiilKhpnrfif%^nfrl^  int  rapidly  )gairiA;iBgi  the^doifgb w 
l^tamnAi^diid^iwiul-^wed  upon' the  ^1^  m  iM 

9rtmMHtixaiolit  dMte  Imm  the  eflact  ^  pcovng  nktoomplettt 
«lta4il(iilhribri&feili^^  yea8t..fennentatum.  The  waM'^^mk 
tiMiA^brl^buktidAgo^a  fefMcaUeyaiidihebmooitwliiehliad^beoii 
tii^^sM^M^oftfatt  f itpeimeiit'JW  as.  light  and  jdetsmt  as.if it 
lllbd^teetifrfeliaied'uponllie  fennentatioa^isyftteniw  This^ebcperi* 
liirit»iw<fc^m«M^  fagWeyer)- 1  ^  natter  of  owtixMi^^  ail  ahesftdt 
mmdtnMii  flatHvoffiDttch  prft64»cal'  utilily ;  for  altbou^  tiut 
'htimali^wM^  of  the  Uceif  ^is  alow  ^and  somewhat  tedionsy  yrt 
il  k  ^w  «hbip,  kftd  mmploy  ajid  tare;  and  it  is  only  iA^thiotfe 
^loiapMiatilrdy  rare  oases^  when,  either  from  want  (^  yeast/r^Mr 
Wliti^effieMiiQf  oi^tifeB(eif»at<wo«ld  be  impossible  to  havereooiHse 
tiiifcMMmtKttony^tlittt  ike.iupe  oftthe  proees^  hefe>  suggei^ei 
ihi^btM'a'mattiMr  of  dome  adratiia^  rto  the  mann&ctiirtr:  It 
teMUl  not  be  oimtted'to  mesiitiaa,  that  the  prfeewe  a£  ih^ 
trtlitirid^eah^  thetasCcalifi  of  onasnesia/neoesdarily  fonaed  l^  thai 
IHll^  of  tbii  addiaDd^ftlkali  wnioh  fttfrashes  tii«  supi^  pf  eaiw 
4>dttii^>«iiid>ijQplEi^  ^wai>  foiind  to  icspart  t6  the  simple  .bread  «a 
ml^^^iM^idxtiislbe^  h«t  thaaddilion o£a.vefy  t^ifl^^m 

'^aa'tWDte/m  ^ta88i|^fQttew«dia>T«»patiag.bisGiiit-wi^ 
4figt4iieaM^'ism<&  si  iBdeed  ^80  simple^  as  scarcely  to  requite 
9ag^c|Miidilaisritplaa^  ^      >      ^ 

^f^TyT^f     -Amir.:..:.;;;..' l  poond. 

Ji'i«i;-    !>     •"•'  TiwicMv*. .'»•.,»*. ..^.V.. ...•....•  4  p«uid. 

1  '^^ii  li     •.:-     .  ^%  pitgwt,  .•»..;.«, I  pound. 

.>    ,  .     ,  I  Bu^er f4....w 2  ounces. 

(.»ii..   I-Mj  ^a.-.    Carbonate  of  ttiagnesia.'. jounce. 

.  !'   ill   t^^  ^'^''-'*^2'ait8ac:add'.^...rf4v..v*.«*«*,.....  i  oonec. 

Ginger ;4»«*.- I  ounce. 

r  Ckuiamon^ «..•• |  ounce. 

^*'*  ■'  "    '  Jf^meg 1  ounce. 

This  G0m{K>si^]L  differs  &om,the  one  vrliich  is  employed  in  the  preparation  of  ordi- 
nary parliament  cakes,  not  only  in  regard  to  the  use  of  a  substitute  for  potash,  but  also  in 

"«ioiitaming  a  larger  proportion  of  butter,  and  in  subtracting  one-third  of  the  treacle,  the 
ffbttib  of  wfaieh  is  saj^Ued  by  an  equal  weight  of  sugar.    These  alterations,  I  tiu&k, 

'  materially  improve  the  relish  of  the  bread  as  a  piece  of  confectionary ;  but  thejr  are 
rather  unfavourable  to  its  full  expansion  in  the  process  of  baking^. 
'    **  The  dou^  was  prepared  wiUi  the  following  ingredients : 

Flour #•«.•, •  1  pound. 

Btttttir  ....,««*•.»%.*.••...•••...  8 ouBoes. 

Sugar *. • •  8  ounces. 

Carbonate  of  magnesia jounce. 

Tartaric  add |  ounce. 

-'  '  The  fltfur,  previmisly  mixed  with  Uie  pulverized  carbonate  of  magneda,  ibe  tfhgar, 
''^•HtfllietAHter,  was  made  into  dough  with  cold  water,  holding  the  tartaric  acid  in  solu- 
y  'dftof  t  flB*A  ^he  dough,  altor  its  preparation,  was  «et  aside  fbr  about  half  an  hdur,  inP  order 
to  aUow  the  add  to  act  to  the  necessary  extent  upon  the  carbonate  of  maj^etfift. '  It 
^HmIi^M'JIdM  fHAidMi  1BSB6ait%  «o4 Med,  i» tin  ttMuttaatiaer,  in  th«  otvea* '  ^ 


tin  ihi.  i}ol9fikm'9  Mi90g  (QM 

'irhichi  out  lof  (^  variety  of  trtaU,  seemad  l»y fcr^g  wwijt  l^ntMjini 
Adi,  end  thetQOti:  odvanlagcous,  txith  ta  tite  M>«ii^(hp<wfy'fw4 
tO'  i^e  oonErumer.  But  uiere  aie  vavioHA  fi^er  iogitdlilrti 
which  miiijr  be  efFeetualiy  eaoa§^  ein]^loifed  for  tlie  fMM  #iii» 
«»d  fioiKie  of  whiiihdsBeffve  to  be  meatirafid,itf^  tonduigto  lteo# 
Kght  opon  Ae  ratioDAl^  of  &e  prdoeas,  «riibh  is,  tH'^iitifliptef 
toe  same  in  every  case. 

^  Thus,  fin*  example/  the  iHtartrata  of  poiaab,  i|uNiMd  af  (kiiialna 
ttfiul ,  mav^  be  emplpyed,  aloag  with  the  carb.onata  pf  nuigiMaifti 
Wh^  this  fiubstaatte  is  used,  ibere  is  a  idegnee  of  isouineSBy  ji»af 
pepceptiblie  to  Ab  palat^,  in  the  flavour  «f  the  \^pmi,  .and  «^hi<^ 
It  is  aotimpossibie  that  some  tastes  .might  regajrd  la  tha  lidit  of 
an  improvemeat.  Aaotber  method^  and  quite  an  e&^nu.QWg 
is  to  use  the  jeaibonat^  of  magnesia  aloaey  witboat  amy  acid 
admictiurfiy  only  to  an  extent  doubly  ot  trebly  giieater  than  w^n 
it  is  AOigoinedwidi  tartaric  Sicid;  and  the  n»sriut  will  Jiei  that  tth# 
dough  becomes  as  speedily  fit  for  being  baked,,  and  yiisbls  M 

Skongy  and  as  light  a  bread.  If  again  the  carbonate  of  po(»3b# 
ong  with  an  equivalent  qijantity  of  sulphufic.  anid^.  b/»  ieito& 
ipLted  witJi  doughy  it  has  the  eS&ct  of  fitting  it  for  tha  W^  M 
speedily  as  any  of  the  other  methods  above^mentioptod.  But  it 
eofiuniiniGates  to  th/s  breed  a  teste  decidedly  bitter.'*''  . 

*  ^e  foUoving  is  a  note  of  the  pioportioDs  of  .^  f^T"l/T!niWJtdtrfOTVlWlt  Iff 
Home  taaUSy  and  of  the  most  interesting  characters  of  each  experiment.  *    * 

•  -  •  -    '    .  .  »         • 

1.*— Flour '....•...•    4ounces.  ^ 

Tre^e..... ••••     3  oun^oos.  '  *' 

Butter  .-.....;,....•... .'....-..     f  ounce. 

Carl|Dnate  of  ammonia  ••; 60  grainy* 

Rose  nearly,  but  not  quite  «o  well,  as  ordinary  gingerbread  dough.  Flavour,  deci- 
dedly more  pleasant  than  that  of  gingerbread,  prepared  with  potashes.  The  cake  had 
also  a  darker  colour  4m  the  outer<surfaee  than  is  the  case  with  ordinary  gingerbread, 

2^--i^ur  • . ••........ »..,..••. ..      4  4wncesu 

Tr^ade  , ..,..,...,...•  ^»      3  oi^tpe^. 

Butter.. jounce. 

Cream  of  tartar.... ,.  160  grains. 

Carbonate  of  ammonia 53  grains. 

Expansbn,  similar  in  exteni:  with  that  in  last  experiment*  But  it  ba^^ed  hev^ 
{Mobably  faeca^ise  the  taitraite  of  anunpnia  had  undergone  decomposition  during  the  pror 
cess  of  baking,  that  the  bread  had  an  excessive  flavour  jof  SQumess  or  bittein^sss. 

3. — Flour 4  ounces. 

'  iPrjeade ••«....      Spuocef. 

y  Butter.^. '••..••......      ^owifie, 

Gneamofjtartar«..^ •  |6UgFains< 

iGarbonatepf  magnesia.  •••....    60g»ins» 

Flour ; 4onnees'. 

Treade ;...'    9ounqBS. 

gutter .•••• ;(  ounce* 

Coamoftaztar Ingrains*        < 

A^noi^aciQmBUizfiacaxixwiaiie  I  ^^  gfaagSi 

'^i^  AWW  S9#9e49  %  j^00  ^  •-#  ^  ^  §  0  M  ^ 


TjMiih  itehy  w4  taPubte  mfiy  be  w^ed  to  tiba  maniilftptu»e];,.l^ 
hiftiffilMciyiagft^  smtmA  aotion  ef  an  aoid  and  of  an  tfdU^aliiMr 
mrlMkfi^tQi  wHA  ihftll  teke  a  ane^v^ofieot,  and  generataa  dii« 
fttffj^i^ftcai^fum  ifiidgM  vufiw 4n»  d9«^»  aitar  it  ia  mad^ 
Ibia  wljfi:hdW»Y^»  Jba  A9al  p^ntioiiad  aubBtitutaifQv  tha  ptettwl^ 
IMiOMW^iedieata.  ^  (^ariHttate  itf  pataak  and  akm  lahK^h  aan 


>  niB^lrieia^MiMd  ia  Mh  thefl»  tifaJi  pm%A  «Mmbi<^  poiMiff  Mia  UaM^  Itilf 

^iL  inikiA MBMflft*  to  IbA  hut  didiiiam  oiiuMrineadk    ll  had  ilia  a  tiMa.  iliKhthb 

*'»  '      aBlphmieacidV,. ,:.:.:.. slgniiDS. 


'  ^Hie  diMxgh  Wm  prepnedv  in'ihe  ugtnl  'manner,  with  treade  and  btatter,  i&dih^  tal- 
iri^ink  atid  WBasaOlUeaay  ililiitecl.iift^  watms  iewaanteathas^kBaMbdwithtM 

tt>Y^dar,  fuia  Fas.  ih^  baked  in  t^ie  oveo^    The  expa^uifai,  wa»  f^ffipeijltly  ^oip^\d«| 
mnudi  lathed  les^  than  is  the  case  with  ordinary  dougii :  but  the  bread  hif  9^  bitt^iiBih 
"'^  wuioweaMaknahlA.  <       »  ^ 


8.-— IFlon^.  •••••••,••••.•,,•«.,••    4<mndeii 

<  IVeaele. ••.••...•,..,..    Sooneea. 


'.  iar.rt)e<lttat<|Ailrfili>totii  iU»i|»«w  ^0  HBoacy  ^fciiifcoaati  i^  tnagmirfa  with 
that  of  carbonate  of  potaah,  aa  an  agent  in  prodi;^^^  «b||Mm|i«P*  '  Wffi^  ikmgH  im  Wida 
ii^bf^,  bpth  TOpediatdy  upoA  its  pr^p»ntfM»»  a»a  <Jso  aftff  ^  ifttyv^l  tf  yefpwl 
days,    ^e  expansion  in  bolh  cases  was  considerable,  especially  in  Hb^  latt^^  but  stiQ 

n&m  iBfate  m  this,  ia^p6ct  to  thai  of  oidinaiy  gingabr^. 

'  .  •        « 

ft, — ^Floor  .••••...••...... .^..f^,,  4  ounces. 

Treaele«'. ••••,,•.  4  oimcea* 

]|Pitttt^.«. ••.«.• ^ounee^ 

Cajrbonateofma^ena.^..^,.,..  4<HUI|C«* 

Flour. ,.,.„,„.^.,. ,,,„.•,..  4«<VM9^ 

Treacle ,^.,. ••«,,.«  doui^ceat 

Butter.. ••.••^.  jounce. 

CarboDateolnaj^eiia.. ........} ounce.    ' 

'  Theie  nuxtur^s  w^  niad^  with  a  view  to  aaoerta»^  4e  extent  to  whvh  tha  ^ff^^ 
ance  and  taste  of  the  breiad  would  be  influenced,  by  introducing  into  the  system  of  the 
dough  a  very  hurge  excess  of  carbonate  of  magnesia.  The  doughs  in  bom  cases  ro9^ 
r«ii^k^bl>y  well  in  the  piE«|ce^  of  baking ;  fully  as  well  indeed  as  otdhiaay  gingesbMsiA' 
dpu^.  The  bread  also  ate  yery  plei^tanUy ;  and  evei^  in  ^e  second  B^iztuva,.  tha  pirf- 
sence  of  the  magnesia  was  scarcdy,  if  at  all,  discei;nible. 

VpoA  1^  accQUBl,  it  may  prove  a  matter  not  unworthy  of  the  physidan^s  attention, 
1^:1^.  ius  the  method  of- baking  up  naagnasia  along  with  parKamant  oaksa,  may  nai  be  an 
advisable  i;no4e  of  exldbituig  that  -mpdiriyi^  The  <manti^  ^sad  in  ^  )aslhn)i^t|0Ae4 
preparation  was  rather  more  than  on^waatieth  o|  the  whole  cooqipound,  yet  its  presence 
was  far  Irom  very  pa^ble  in  the  caixe,  and  it  seemed  that  even  had  it  been  vsed  in  a 
cwsiderahly  ppreatet  pijoportion,  it  would  not  have  made  the  bread  unpalaUtble.  A  dose 
of  that  meiEyqpe  voi^  Uiua  have  been  easily  conveyed  into  the  stomach,  to  no  inoonsw 
derable  extent,  especiajUy  in  ih9  case  of  children  who,i^  well  known  to  have  often  an 
extreme  lepugnance  to  the  vapid  flavouf  ii  niagnesia,  which  Uwide^  always  feeto 

^^W-X^^^^^^^^^^  Hh^^^V^  ^r^^^^w  w^^^^^^m  ^^^   ^^^^p^wM 


\ 


^  ^VPif^e  of  coollttJii«^.ii0tej^«litiil  tbeihMti 
jiidicial  to  healthi    The  others  have  been  quoted  piiix 

Yji^drdQagb,  io  the  pre«wli  imdy^pnkem^-m^ymhBM3ik(iiM 


€^r.  ^eUi^de.  There  «»  yet  fWQtbenifmyoMB t  dt\  gawKiirtwiH 
l^^y^vei^  which  should  be  maiUioned^  tft8*iit)is^/6ccfMftibiiwlyi 
iy9<»Q^«^^o>jka  the  maoufitctiure  pf  liiis<kM^of4)lisil^faBiw^falM^ 
in  that  of  mmy^thers^  «wl,wiAh.ihe}StfiM^ 
TJms  is  by  uaiog  the  sesqui*carboiiat)eo£amiiietfit|  nhoat  c^ffieasA 
wd  th^  nature  of  whose  action  ia-  ^xpaading  sdUksddsr^frfMoiig^ 
in>  the  process  bf  baking^;  hare  tdseai|d^'06iae.iiiideif  onr  .iicitiofeir 
^.tl;M^  3slt  be  employed  an  the  prppprtionbtoflalf'ali  tanos toilkto 

£0^4  odT  flour/,  the  dou|[lv  coi}lMinDg.ii:>fihovdf)ep{retKtet>ti^^ 
k/e^r.ii^ill  alwi^yf^fc^mtitself  MitO/a.go<id  U^bieidf.i«y[dtiAf 
ou  Uiis  account  a  very  common  practice  with  the  bakenteJMldk 
»  cepAaiH  iqaantity'  m  it«(to  <Uri>Qndifiary  .^iftigtefarea^^i^^ 
whep  be  U  under  the  necessity. dfs^mployaog.iitiia  ItftSKseseiiftl 
state,  before  it  has  been  sufflksi^itlyimAtoiied  Sefikeej/bafjiv/.Tb^ 
bread  so  formed  is  ib«md  to  ptousdss  iwii  eoda0mBi^  agwhabte 
flavour, .  aod  it  is  also  midrbed  by  4bie«  pdduUari^  of  Jonriag-f^tliei 
upper  sutface.juausnaJQy.dark  and  gloasjil^.u.  Imtholihraad^abo^'asf 
in  othei^  similarly  ejsrinedr  thecil  ilemia(injr>ahyaya>rixttrtdiacJB^^ 
of  aikimonia^  which  would  be  plainly  perceptible^  but  for  the 

confections  which  disgnioo iti"-—*  '-^  -— ■ 

We  have  now  reviewed  some  of  the  principal  processes  which 
are  employed  in  the  prosocntidn  j)fillu>art  by  the  modiem  baker 
of  bread*  After  briefly  discussing  the  m^chftnical  d^tajls  xQf  tb^ 
most  common  ^process\6f  lJre'ad-ipkkbig,,ou^  ind^^flj^ 

principal  attention  was  directed  to  the'^  fermentative  'prbci^ss  in 
dong^h,  as  being  by  far  the  most  cttfious  'an4  important  iii^e 
eye  both  of  the  chemist  and  of  the  mechanic'.  ,  |t  is  hoped  that 
the  trde  subject  of  the  actibti'df  fermentfation  l;iais  beeai^cjip^rl^ 
pointed  out,  and  also  that  the  nat^r^  of  th/e  seddndary  super- 
vening decomposition^  and  that  of  the  acid^  which  it  genei'ates, 
have  been  satisfactorily  explained.    In  inquiring  ihto  the  nature 
of  tbes^e  apifls,  it  wa^  imi>Qss3ible  not  4t3i  have  oto^^ttentibR 
dij;ected:to  the  i^iqerous  inconvenieneies'  resjikidg;  from^ihrn 
oecunrence  of  sour  dough,  one  of  tbe^^ealtest  audoyanctttAot 
v^biciiiL.  both  the  msAul'^cturer  andcosusumeriof.bread^.eaifattciiig/ 
a  circle  which  is  co-extensive  with  civilized  society,  are  exposed, 
jft^asthse  remedy  here  lies  fortiinat^ly  oa  thk  Very  siurfao^Mftd 
i»  at  least  as  obtious  as  the  evil  is  greats  a  few'Jia^s'^IJ'et^ 
devoted  tq  explain  its  application.    This  indeed  is  a  \xmliit  .iQO> 
^implf  in  itself  to  have  required  so  much  time,  weie^tnot'tfafatr 
it*  extiteme  •prftctioal  importance,  couprled  with  the  ^ JtigulSi*  llifi^ 

0^MVMfyttti' practical  )!ioveIty,  macitfe  it i¥^i^mij».ti^is^ 


I  MryGMhi^amtriiihePiMhiimai^  dlSt 


w\i. 


Hinftiiiiftm'  tTQlft  one  ofth^  inott  elementaiy  priiiii)pl^8  o^ 
iteWfllqfy  fbjr^the  iietaib  of  ezperimenls^  in  which  its  operation^ 
wi»]daimDistiratod  in  those  Tery  cases  i^ere  it  is  required  hf 

"^WeiieGBl  mobeedskl^  td  o6ft8i4er  the  txtetbod^  now  in  tise  ib)r 
mAl^dttcngrlit^^gweoiis  bo<jly4nto  bread,  independently  bf  tU^' 
Mmhv^ftoBi  df '  fermentatioh ;  and  the  rationale  of  the  mannieft^ 
ittlsvhiokiliew'of  llietnost  remarkable  amon^  these  are  found  to 
werky^bsn/Smnibd  a  subject  b(  investigation.  But  the  mostf 
iiiton<ingiaAd"diffiiB<iIt  process  connected  with  this  branch  of 
1knr.tti%>  wasieertsMy  that  of  the  manufacture  of  gingerbread^ 
dcdi<ii^IiiekitheJBiNiay  hsis  concluded.  The  different  experimeht^ 
wMob^hofv^  been  detailed  in  regard  to  this  important  department 
ofiMi^art'of  bre«d*baking;  it  is  conceited,  will  tend  to  throw^ 
oeiikidevaMe  light  vpon  the*  chemistry  of  the  process,  of  whicb 
HmteldmeB  mot  Beem  to  hafe  bedn  yet  offered  imy  complett^ 
MistioDi ""  ' 

iltf  ithe^pemind  of  ihis>Esiiay  should  h&ve  the  ciifect  of  inducing 
flie*naikiif  soieneeto  direct  his  knowledge,  more  to' the  jpr&cti- 
ealiexpesilion'<and  improvement  of  so  important  an  vlH  as  that' 
o8<tnBbiM  btead,'  or  if  it  should  convey  to  the  mechanic  any 
biAts«'wUoh  he  will  AnA  really  useful  to  assist  him  in  hi(?  busi^: 
flHBS,r'detb'Mide<bini  in  his  inquiries,  the  author  wiQ  then  hav& 
nliinhindtiir  the-  suetfess  wUeh  he  ventures  to  anticipate. 

0d$   lOi    SiH\    .'^U  ,U\    •..,;-  •     ^         : 

•  ■    ■  •,  ■■■    I       ii        III     "ii    • 

By  John 

f!i  s^--    »o«H'     /f       *  .  -        .  Observation^' 

^  vm^'pn\an  E^^  otii  under  his  DirectUm^frwn  the 

'xft^fvatorya^t  Madras:  ly  Order  of  the  Madras  Govemm$nt~ 

/^iithe  Year  1821.     Together  with  a  Deduction  of  the  Figurr 

^  ^the  Earth,  Iff  conUfitiing  the  Equator,  Madras,  and  London^ 

^"^cperime^s.     Also  the  Geographical  Situation  i^  different: 

^laces  ^een  on  the  Expedition^* 

(i<fas  etder  to  give  the  greatest  possible  value  to  the  experi- 
ments^ which  mtve'  lately  been*  completed  for  ascertaining  the 
length  of  the  pendulum,  and  thence  the  figure  of  the  earth,  it 
was  essential  to  have  the  length  of  the  pendulum  at  the  equatoir 

h^  A  Ibir t«|te«€  Als  Bfeport,  pnlilaihed  at  Madttf  in  1894,  htfring  beeii¥eoeived>ifli 
ISn^Und^  ^t  00  aooount  of  .the  expedition,  or  of  ihe  result*  obtained  by  it,  having  yet 
been  gpiven  in  iiiiy  scientific  Jouiii^,  or  other  readily  accessible  medium  of  infornialaony 
&xt  feikbEt^iHIl  not  be'  displeased  at  being  presented  with  Mr.  Goldingham*s  report, 
ihbliJlmV  «Dgether  vHh  a  selection  of  tables,  &e.  containing  the  results.  Some  pacts  of , 
im^^eMi^  nay  perhaps  appear  tedions;  but  we  think  it  due  to  Mr.  G«  and  bis  qb<< 
•erVen,  to  afford  those  who  ar«iatereite4ll&Ui9  joquiry  tl^  M  l4iMl»  6f  eitiaurtinr^' 


•  Witli  aview  to  this  inquiry,  add  to  make  the  pesidiujim,^MM|«f 
la^i?,  ivbich  5  h?id  Fea^^vedfcfflpftBftgla^^d,  f^  mC^il  ^I^M^lef 
in  this  ^mier  qf  the  globe,  I  .tu|rw4  W  att^tiQn.t(M«fi9^ 
4i8C0i?ent3ig  a  goo^  posiUoE^  ^pon  the  eqi^a^tort  #1^^  ^  lif^w  iM% 
r^^i^it§  e:i^perimeAi^  niaae;  beipg  certa^i;!,^  9jt*tfi^  IWI^  tl)P%» 
l^^t  the  gQY^xnmjent  of  M'^^fie^,*  W^^iw  ai^  |  Pfopp^nA  ♦o.wkj*' 
11^6^4  o'^^e^  e^ery  prep8\rati^  to  hf^  i^^pi^Mldji  sm  ^y^  ^V^i 
tq  b^  do^e,  ^a^cujated  tq  in^uro  the  w^^9  9?  4^i%  in}ier^»ft 
ihquiry .  ti  agpeaiffd  I9  jne  ^hat  some,  ojpf  pf  *fe§  ieila^!^  9ffth% 
lyesiera  cofist,  ^f  SvWfit]^  VwW  ^^ufnish  %  good  p(^iH>%  Mr 

3feicji  ip  m?t^e  il\^  neoe^aary^pewmeutei  j  im4t  ^^fe  jReisfiii^ 
ly  un^4o>j^  ^o  Sir  St^mlord  Raffles,,  th^  prf»ent  JUqi^i^ 
(Jfov^r^oy  (4  BencQpJep^  I  fftlt  i|o  rhjeait^iic]^  M.  %4#€ifft||g  fe» 
upon  the  subject  of  affording  us  assistance.  • .    i 

Tlie  reply  pf  Sir  ^.  Raffles  yf9^  mok  ^  I  )itd  wtiijf|i^tedTrit 
w^  dated  fhe  ^th  of.  S^p^mberj^  1821,^  i^^d  ibe  i^bjoi^id  ^^ 
fiactracts  franajt,,  .     .  ,'  j  •.  *  .  > 

'^  i  have  been' mvi9h  grs^^iii^d  by  t)\0  leq^ipt  of yfifuf  ojMmmi^ 
c^tiqi?,  and  Ib^fi  np  ti^^e.  ^  asi^u^l^g  y^u  of  n^y  p^^i  sQ^fM» 
Cip-pperatip ji  «ip4  ag^ift^fl^e*  :  The^p^  ^^  is?V^ml  Sffwdl  iftlwds  M|r 
the  soutl^w9x4  qf  l^^ttal^  T(Bf»^  p^rt»  .of  wbifb  i8ll>t,  iiQ  4ni  t}|% 
Equator,  and  I  think  you  may  have  a  choice  of  situation. . 

'^  I  lament  to  say  tbiat  our.  geographical  knowledge,  eren  of 
the  coast,  is  most  defective,  with  the  exception  of  Acheen 
Head,  and  Bencoolen,  and^  pf fll$ipa>  Flat  Point  to  the  souths 
'  neither  the  latitude  or  longitude  of  any  plaqe  alopg  ibfi  wholQ 
line  of  coasts  is  laid  down  correctly ;  t  &n^  endeavouring  to^ 
smpply  the  defieiency,  bat  I  am  in  gi'^stt  waiit  of  scientific 
assistance,  and  get  on  but  slowly.  The  Poggy  islands  and 
!Balo  Nias  appear  to  be  laid  down  not-leSiS  th^n  40  miles  to  the 
veestward  01  tWr  true  situation,  and  no  two  charts  agree  hx  the 
Icmgitude  of  the  main  island  to  the  northward  of  Bencoolen.  I 
mention  th^s,  in  ord^  that  yaur  observations  niay  commence  at 
Madras,  and  be  brought  on  direct  to  Bencoolen. 

^^That  the  p^^rty  should  pome,  to  Beneopl^,  in  the  filBt 
instance^  is  indispensablp  also,  pn  m^^y  accoun<;s;  it  will  e^f^ble* 
me' personally  to  communicate  with  you^  assii^tant,  to  giv^  huM; 
siiicn  advice  apd  infornp^ation  as  n^y  be  neces^s^ry,^  and  to  a^pply« 
the  stores,  necessaries,  and  personal  guard,,  that  may  be 
requii^ed.    The  season  for  going  froxix  BencooleQ  to  th«>  noctk- 

'  *  At  the  ttm.e  the  expedition  was  proposed  and  ordened,  the  govenuae&t  consisted  of 
The  Hon.  Major-C^eneral  Sir  Thomas  Munro,  KCB.  Qoyemor. 
His  Excellenc^  General  Sir  Alexander  Campbell,  Bart,  and  KCB.  Como^n^'  in 
Chief;  the  H(m.  Qeorge  l^attot^,  E^-i  apd  tb«|  $0%  WiliNa  V^^lkl^Wt  S^^ 
Jtf  eipbers  0^  the  (^un^il.  ^        . 

)vazd:  Wood,  lfis^*bel&g  Chief  Secretary. 


aft  Jbb^  st^(^  in  Marqfc,  ^  ,»b}fih  i^#,  jih^ld  thf  w^ia.t^^ 
pwii«i.99fi^yMi«Me;  ^»d  tteip  ^^»^%  aof  49  fee  otjiefwise  ^Pf?o|n-. 

^^  We  have  a  regulajr  e^tiDn  fJk  Sfs^^l  ^#4  Ay^^  ^Q^g^^Kl 

isdtAl^t  Mb  P*Jp  P.ai^Qjag,  wfeicb  Ue^  4ir#<^tfy  9^  ^^w  m^sri  »^^ 

^gmM'iWm  >9  te  p^  tk^  Equator,    JMtouat  Pphif  i^  s^t^a  by 

pcactical  men,  to  siipplv  casu^^tief  \iff  §i<^V^^9^  ^^  Ptf^^Visa^ 

%ll4  l^i^kffom^fmtywmM  be  as  iwmplete  u^  ^v^P.re^ct 

8#.pi«i|%tafiab)ii» 

•jy  If  Ttojr  bftd.bfittei  biii»g  te^ts  (Jigbt  ©n©ft  pf  owi;^^);  ^i^d  f^ 

f^ir  pipi^r^  witA  tlw  a«ft9  iVDuld  b^  fow4  ^9^A      .  . 

from  Bea^simkrrylibfit }».  to.  mf,  Qf  tba  wdinafv  cla^,      .        ^ 
f  VgitioulA  be  ¥3rybappy  to  firi<},pa  the  arrivjilof  your  (^^i^aiit, 

H^  ^e  Qmifmii^^^y  agr^e  Mppa  «pine  gep^ral  pl^*  ^hlf  1^  shaft 
Wmu^  mt  (>pl)i  tbp  ^periineiri^s  m  thp  nendi^lnifix  but;  th^ 

Kmml  «e^g«apbjF  pf  tb«  isla^d^  to  wfeipb  my  atte^iitiflP  Ji^9#  long 
pn>^ifk»^Ah  a*flU  pYeota,  b#  ij^ill  b^  wpdie?  tjift  fl^c^^ity  ot 
teklPg  «b«eKy8^oij^  fpr.lftyiftg  dQWi>  pom.^  pp§i4p,n^  with  ?^pci*^ 
jiwjy,  apd.tb^88  kUI  b^  aa  many  ppints  gaipesld  in  geogx^pjiy. 

-^f  Tb«  P^'^*  i^bwW  ba  mmk  cpi»platQ  in  iostr^lnf nte— th^r 
must  not  rely  on  finding  jiqv?  ^^  t}ip  ppo^^on^st^i  Mf  ^a* ' 

iUiotbar  lattorftom  Sij?  Staiftfprd  Bafte^,  of  tl^e  Ijth  of  D^c: 
.  ^Uosftfig^  ^i^pvQsia^s  th^  9^me  Jtvaro^  interest  respecting  the.pjrft!^ 
ja(3^d  ^x^e^it^tQn,  with  li^p  ^osue  piiomise^  of  a^s^iats^pQe. 
.  .  J^^nji^ately  upo|»  ti^  rec^i|>t  of  thp  fir§t  of  t|^^se  letters^  X 
wsdt^  uppn  the  Gpyemor  Sir  Thomas  Munrcj,  apd  at^t^d^t^ 
p}igept  I  bad  ia  ?iew^  fmn^omngfBt.  ^esapde  tme,  the  pjqwsecjL 
aaQiatauce,  apd  the  iiiformatii^n  i  had  obtainedi  fropfi  Sir  Stau;- 
fofd  Si^es.  As  I  had  ei^pected.  Sir  Thomai^  Mvinro  was 
pleasad  to  enter  moat  fully  into  the  objects  pf  the  pla^n ;'  and  t 
IBaoaiediately  addressed  a  public  letter  tp  tbe  government  upbif 
jbbe  aubjpet,  of  which  tbe  autgoined  are  extrac^. 

^^  It  is  known  tp  Uie  Jippourabla  tbe  (joyerppr  in  Coui>pU| 
tbat  aome  /of  the  principal  gpyari^ipents  in  Eprope  ^ave  lately 
aoipipyed.  eia»in.e»t  s&ientific  men  in  determining  the  length  pf 
the  pendulum}  ^br  establishing  a  standardtmi^^re^  and  fo^ 
aae^ftaining  the  figure  of  the  earth  ^jand  \^  this  pteresf^in^ 
ipqiiiiyi  that  Qreat  Pritai^  h^ff  stppd  }^  the  forjemosjt  r^nj^f 
sparing  no  expense  that  appeared  in  any  the  remotest  4*^gf!^e 
fep§999tf,  (qt  obtaining  tbe  most  ac(^i^te  resiol^. 
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i  idji  Wfitt6if  to  Zu€  ffmSttfooktk  6ii^noycn  fey  wsBMnH^^IN^^n^ 
m&it  to  supeiintetid  the  Merelioiis  in  l&^xbi,  ^t^he&'iHA  "W 
ftiend  of  mine,  to  mfcme  for  me,  and  send  omt^  tftiuipmymi 
fi)r  measuring  the  length  of  the  penddom,  nmSir  fo  tmt^tttf^ 
^himself;  and  Aat  he  had  moat  readily  done  so;  the  ttMr 
which  has  been  made  of  this  appan^os  heie  is  fMf  known  W 
liko  Honourable  the  Governor  in  ConneiL  •  **-   ^ 

.  ^'  In  order  to  compare  and  combing  the  obaeitaiittna  fn- tliS 
length  of  the  pendnlnm  taken  in  different  ktitades,  in  \a  tanMi^ 
to  render  such  obserrations  of  the  greatest  value,  it  would  b^ 
most  desirable  to  have  accurate  cmervations  tdien  at^  thfr 
Equator,  and  a  very  favourable  opportunity  for  obtaining  Buck 
observations  now  presents  itself* 

^  A  part  of  the  island  of  Sumatra,  whidi  b  under  th^ 
mfluence  of  the  Honourable  Company's  ^v^nment,  is  crosseil 
f>y  the  Equator,  and  offers  a  most  eU^ble  station  for  th^se 
operations ;  added*  to  which.  Sir  Stamford  Raffles,  the  lievte^ 
nant-6ovemor  of  Bencoolen,  is  anxious,  as  he  infonus  me,  to 
afford  his  most  ^  zealous  co-operation  and  assistance/ 

**  I  therefore  beg  to  submit  for  the  consideration  of  i  the 
Honourable  the  Governor  in  Coukici),  that  persons  Co  be  ptol 
j^ly  iniMfucted'  in  the  use  of  the  pendulum  apf^toitus,  ssMI 
cuafifted  to  make  all  the  necessary  observations,  maij'  be'sefif  €d 
Sumatra,  Under  my  direction,  to  collecr,  and  transmit' ^^tHd 
Olwervatory  as  collected,  the  valuable  and  Jnt^r^Min^  d^tA 
lequisite  for  finding  the  length  of  the  |)endulum  at  the  Equit^ 
^e  more  difficult  part  of  the  calcidations  may  be  ttade,  H^ 
the  conclusions  drawn  here,  by  myself.  •  •  i'^ 

''Messrs.  Peter  Lawrence  and  John  HobinsM,  Who  '^eM 
brought  up  at  the  Honourable  Companyli  Surveyitog  Sdiook 
Cbrmerl^  under  my  superintendence,  would  be*  able,  ^irith  ilOttie 
instruction,  to  perform  this  duty ;  the  fotsdi^r  was  Many'^yifahl 
under  Colonel  Lambton,  the  superintendent  of  the  grand  tt4gbf 
nometrical  operations  canning  on  in  this  putt  of  the  wdrM";  the 
latter  was  originally  qualined  to  act  as  assistant  at  €h^  ObserL 
,  Wory,  and  teacher  at  the  Surveying  School ;  but  during  my 
sibsence  in  England^  he  was  detached  to  the  districts,  and  i6 
now  I  understand  eroploj^ed  in  the  Tank  departmental  Ghittoor; 
but  as  another  Surveyor  is  there,  I  have  little  doubt  he  can  be 
i^pared  for  this  service,  which  may  be  considered  only  of  a  temr 
porary  nature.  The  monthly  salary  of  these  assistants  might 
pot  exceed  175  rupees.  A  trusty  and  steady  conductor 'crf^  Stores 
to  look  after  the  property,  and  a  sub^condlictor  of  thl9  Isanie 
el^acter  under  him,  with  a  proportion  of  good  Ladcf^rd,  w^Msltt 
be  n^ce&sary ;  together  with  tents,  including  otie  for  an  Obso#- 
'tatow.  •.       .    .  ,,yp;j 

<•   «TPhe  j)endduin  apparatus  we  have ;  a  clbck  eta  be  firpaiM 
fcft  a  time  from  the  Observatory  (ot  this  oeca[tfloi(i>  Mif^ 


WH^  .  of  the  I^ngki0lif,fttfiJk^  at  ^  Equator.        2^ 

IttOTOHpifffffi  ^ft  Pil^i^W.  A-oq^.ithig^  Otseryatory,  with  a  J^K*^ 

8Mj»% AfDaU^r  jftrt«pl^8;  nfl^st  ,})^  purchased,  „*nd,  Ievellirij^-Vi^ 
W%HW§4WiSt^W.^a4e.^p...  Also.ti^ie  loan  of  such  surv^i^ 
instruments 'as  may  be  r^q^ir^  cfm  be, .  obtained  from'oiief  oF 
Wf ^c^fgtfWrdW^M^  o^<^ep«  wt^^e  3tfcb.  are  in  store,'  "fiV'tKi^ 
iP»«ei!raey#,  i^^  be  fs  Kmited  as  nossible ;  ^^4^. 

«iVBid^Pt^9Mh4i,tJ^ttfu  not  ixipoBsiaerable  expense  wnr 

%fj|S80^<cd|rTb|SJL^e,.gj^Sgy^phicaJ[  inforniaU^  whicl^  wiU'b^  col- 
}S^S^:t^mmi^  j^9  79R?r»4ws/  and  which,  beicg  extremely* 
required  by  Sir  T.  S.  Raffles,  th^.  assistants  may  be  inj^truct^cF 
iSitl9^^JR^0]gpqp^j^  c^ql^ining:  ppints  must  necessarilYt)^ 
f p;i|J>l4ah(9d,  ^d  th^i  in  the,  inoi^t  apcurate.  manner,  frpiA  whi^ 
iko^  6mplpy>?d  in  the  i>rdinary  operations  of  surveying,  ta^^m 
f^i^lijimof,  ifiL^fi.^  depart^rp.  . .Sjiir  t.  S.,  Raffles,  in  a  communt- 
e^tipft  tj^^^pft^,  jOb^qry^,  /,  JJlan^ent  to.s^y  ,t)iat  our  geographic^ 
knowledge,  gy^p^of  ti^  qp^tat,  is  ,mpst  d^f^dtive  |  with  th^ 
^ffieftippif^J^^hem  Head>  m^  BenpQolen,  apd,  perhaps,  J?}at 
^^it,|p  ^e^.^^^t^  n^tteir.th^  bti^ude  or  longjtude  otany  placa 
riwg^A^iM^JjME^le.iJiij^.  qf  poast,  is  laid  down  oorrectty.  J  ^™ 
»4^1?«iiW6lto,#ppiay.lilje  defioienQy,  but  I  am  m  jereat  Waiifi 
ffijSWQlfififtij^ifJWCQ,,  ^Pd,  g^t  .01^.  Vwt  .slowly.  TheTbggj: 
}§]lp[id8(Tf^d>Pv|}o.Nias  appeal;  to  be  laid  down  not  less  ttiaj^ 
^JIIMW  tRiM  ^WMffiWP  <>f .'^beir  triie  situation  ;  an^i  no  tw^ 
dlir^BSfif  ^j^fb^  J^^it94^iPf  ^^^i  i"^>^  island  to  tpe  liorthi^ara 
of  Bencoden.  I  mention;  ihis  i9  order  that  your '  obsertatiohjr 
mff  G%9m^Wfi.ifAM^4m'f  ^Pt^  be  brougl^t  on  direct  to  Ben-' 
dipoi^p?  tJCuq  ^ii9pnar>.  3ir  S,  Raffl,es  observes,  the  partjr  ane  at 
l^Uf^Qfi^  v^llt^r.^apq^y  the  better;'  and  opportunities^  it  is 
f^^)^,fj%9g,^Q\lf^{Qf:  ^endipg  them  in  a  vessel  bound  to  that: 

<h(V  SjbiQiild  tjl^e  {Honpur^le;  the  Governor  in  Council  be  pleased 
Jip,4}rectt;th^se  .^pi^raiioiss  to  be  performed,  I  can  prepare  the 
fMlsistfoiJbs.  ^E  the  execution  of  the  duty,  and  frame  detailed 
instXHction^  fpr  their  guidance.  A  list  of  the  articles  re(][uired 
for  .the  QxpeditiQn  cw,  »alsp  be  submitted  for  approval/'  '  . 
-.1  Ttbie  let^c.wias.datjedihe  iSth  of  November,  1821,  and  a  most 
llffS^^fyingA^pIy  was  received  tp  it  on  the  16th  pf  the  same'montii^ 
!(rf^wbicbithjeairf>joinejd fire  extract^.      ,  ,  '      ,  kj> 

t.  »jujl  W^  directed  to.,apki^owledge  the  receipt  of  your  lelte^p  pf 
iJbev^tbj  imt.  j^nd  to  state,  that  the  Honourable  the  Governc^  fti 
((I^nc;i,:fully.^$nsible  of  the  importance  which  is  to  be  attached 
4o-4ih0iQbaeBva)jons.you  are  desirous  ^hould  be  maae  at^^th^ 
Equator,  will  be  happy  to  afford  every  possible'  assistande  il 
jth^|uros^cttMon.  of  researches  virhich  are  calculated  to  p^f<)v^  S' 
rJiroittlkMy^^uableto^g^^  .  ^    ,,,;,',  ^  ^j^ 


fiStf  kf'.  Gd^gkdnPi  li^m.  ^Qm 


two  persons,  Messrs.  Jobn  Robmson  dbd  P;  Lawrence,  ^atH 
you  consider  to  be  6alcuiilted  to  condtiOt  the  desired  inqait^,  M 
pe  placed  under  your  superintendence,  in  order  that  Aey  ttagW 
reoeitfe  that  Instrtrctlon  which  it  is  your  intentibii  te  give  them^ 
to  insure  the  correctness  of  the  obscirvations  which  they  will  btt 
intrusted  to  makel.  Orders  will  also  be  given  fot  th«  sd^ttMiri 
of  a  conductor  and  gub-cdhductor,  whose  characters  for  sttodi* 
bess  render  them  fit  to  take  charge  of  the  property;  aM  whe^ri 
vou  shall  have  stated  the  number  of  Lascars,  aiKl  tne  ettentrslnd 
aescriptioh  of  the  establishitient  of  tents  that  it  inay  be  iiecdilK 
$ary  to  assign  to  the  party,  directions  will  als6  be  communicated 
for  their  being  furhished  with  theni« 

''  With  respect  to  the  iiumb^r  and  nature  of  tb^  idi^utis^nts 
and  other  drticles  that  it  rtiay  be  necessary  to  prbvide  on  the 
bccasibii,  thfe  Honoutable  the  Goremor  in  Council  will  b^  pte* 
pared  to  Satiction  your  indefnt  for  all  such  as  are  to  be  procured 
from  ike  {>ublic  stores,  atid  feeling  confident  that  you  will  don^ 
fine  the  expense  to  be  incurred  within  as  nairoW  Hniiis'  il9  im^ 
be  ptacticabie^  h^  Will  authorise  any  expendithre  which  yott 
inay  make  in  the  pi'oti^iofi  of  those  Which  caii  only  be  iiap|fli^d 
ny  purchase. 

'•  ^he  Matiiie  Board  will  be  insttiicted  to  report^  wbenerer  feit 
opportunity  miy  offfer  fot  thfe  departure  of  th6  party  for  Btn^ 
coolen/' 

The  preparations  were  itbnlediat^Iy  c6mftienc6d  ki  tbd  Obser- 
vatory, and  completed  about  the  clo§e  of  the  year ;  the  addii 
tional  instruments  W6r6  obtained,  either  from  offices  whete  stieH 
were  in  store,  pr  purchased;  the  difficulty  and  troul^e  in  cl 
country  lik^  this,  attendant  upoti  fitting  out  an  expedition  of 
this  description,  and  in  having  delicate  instruments  properly 
packed,  may  readily  b^ imagined :*  thelse  difficulties^  however^ 
were  successfully  overcome ;  and  the  two  assistants,  Messrs* 
iRobinson  and  Lawrehce,  were  instructed  and  practised  in  the 
duty  they  had  to  perform.  I  expected  that  an  officer  with  a 
guard  would  have  been  brdeted  by  Sir  Stamford  Raffies  to  go 
with  the  party  frota  Bencoolen ;  but  it  having  been  suggested 
to  me,  that  it  might  be  better  to  dispatch  an  officer  from  hence, 
and  concurring  in  this  suggestion,  I  addressed  the  Sectetary  to 
Government  in  the  Public  Department,  upon  the  subject,  undet 
date  the  28th  of  Dec.  stating. 

That  it  having  been  suggested  to  me,  if  an  officer  Wdre  sent 
with  the  party  going  to  the  Equator,  it  might  be  of  service  to 
him,  and  that  difficulties  might  possibly  occur,  which  persons, 
merely  scientific,  could  not  so  readily  overcome,  I  begged  he 
would  be  pleased  to  submit  for  the  consideration  of  the  Honoiif* 

*  The  coirespondence  which  th^s  involved,  Aod  which  was  of  some  Inift,  has  been 
omitted,  as  tending  wmeoegsaiily  to  incieMe  the  lengtliof  tlie  Report, 


leMt]    of  the  Letil^t^tkPmiitttdMttt  the  Equator.        t^ 

able  the  Oovernofin  Council  liifiietheif  It  tnigHI  fibi  b§  de^il^Ie 
to  have  this  addition  to  the  party .^^fhat  Wd  had  as  mUch 
Bcience  engaged,  I  imagined,  as  could  be  t^^qiilred  \  it  Was, 
therefore,  not  essential  that  any  gentleman  iVhd  might  go,  6hd'uld 
have  had  a  regular  sisienttflti  edtibation-^U  ^neilal  khovMedge  of 
the  object  of  the  expedition  merely,  with  tn^  habit  6{  ovei*com-^ 
ing  difficulties  which  occur  dn  servic^e  iii  the  field,  and  a  power 
of  command  to  keep  all  proceeding  with  it  in  due  otd^r,  \vduld 
be  sufficient  for  the  purpose/' 

The  Honourable  the  Governor  iti  Coundl  wdS  pledsed  to 
adopt  this  suggestion,  and  to  appoiht  Captaiii  Crisp,  bf  ,the 
army  of  this  Presidency,  for  the  service.  That  offibfer,  aftef.  he 
was  appointed,  also  attending  at  thti  ObsetVktoty,  to  bbtain 
information  as  to  the  mode  of  using  the  peildiiluiti  ^ppairattl^^ 

The  fdllowihg  i^  a  list  of  th&  instrutnentd  Md  articl6§  lent 
with  the  Expedition  :— 

One  astronomical  clock,  gridiron-pindulumi 

One  pendulum  of  experiment,,  with  ftatile  for  suBp^hdifig.  it ; 
J0M  of  ^ibrdtiofi,  ahd  stiiall  telti^cope. 

Two  thermometers  for  ditto.  !  - 

Three  pocket  chronometers,  viz*  Nob.  391  lEltld  397,  by  Am^ld ; 
and  a  gold  one,  by  £arnshaw«  ' ' 
'    Thfee  stf^tatlts,  dtid  with  a  stahd . 

^  Tt^o  alHifleid  hoHsdns  with  glass  bovets ;  t^Uickdilvfeif  for  dib 
same. 

One  lat^^  telesbd{)fii  by  Dbllotid,  ^iih  Istahd,  for  eclipses  of 
the  satellites  of  Jupiter. 

One  portable  transit  ibsttutoetlt,  with  clrbtilalr  \^oodfen  staiidr 
'    Ohe  theodolite  and  stand  \  one  drcumfbtentci'  and  statid ;  one 
azimuth  compass;  quilted  wax-cloth  covers  for  these  instttlt- 
iheniM. 

One  hatid  telel^cope,  by  SoUond. 

One  barometer. 

One  large  pei*ambtiktor. 

Ori(e  brass  chaiti,  lOO  feet. 

Ohfe  hygrotoeter. 
.  Twd  levelling  states,  10  fefet  each,  witH  tdnes. 

One  plank  for  fixing  the  clock,  six  feet  ^eVen  inches  Idn^,  by 
one  foot  four  inches  broad,  and  two  and  a  half  inches  thick , 
^ight  plugs  and  screws  for  fixing  the  same  to  the  pillar. 

Ten  clrbulaf  ptug^  for  fixing  th^  frame  for  suspending  the 
pendulum  of  experiment!; 

One  triatigulai*  statid  for  the  bkroitieter. 

One  stand  fot*  the  arc  for  measuring  the  VibtationS. 

Ohe  stabd  foi'  the  sm&Il  telescope; 

A  canvass  Observiitbiy — cdibp-table,  and  stools. 

Two  tnagitifyitig  glasses; 
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'With  storm-ropeSy  pins.  Sic*  complete* 
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One  set  of  (four)  stained  glasses..  .  ..      *« 

One  case  of  mathematical  instruments.  ,.  ,    ,,, 

One  parallel  ruler.  .    »  ., 

One  gunter's  scale.        ^  ,  ,  ., 

One  colour  boX|  indian  ink,  and  brushes.  x  •  ^.  -r 

IS^autical  Almanacs  for  1822  and  1823.     '  ,i) 

Two  Madras  Almanacs  for  1823.  i.,  ,,  : 

Book  of  requisite  tables.  ,  .,  .; 

Norie's  Nautical  Tables. 
Refined  oil  for  the  clock  and  pendulum. 
Bamboos  and  flags  for  signals.    .  x 

Steps  to  mount  to  the  frame  of  the  pendulum.         ,      , .. 
Black  paper  for  the  ball  of  the  dock-pendulum.  , , 

Hair  powder  for  paste.  .  .     i 

Two  chamois-leather  skins  for  cleaning  the  glasses  of  the 
instruments.  .^j 

One  office  tent. 
Two  subalterns'  tents, 
Two  necessary  tents. 
Two  baggage  tents. 
One  Lascar  s  tent, 
One  large  mags^ine  tarpaulin.  ^    ^     ,*,•;<_ 

With  hatchets,  bill-hooks,  pickaxes,  plumb-lines,  rope  and 
line  of  different  descriptions,  elects,  nails,  screW-drivers^,  4?^lSj 
and  sundry  smaller  tools  and  articles.  cx 

Stationary^  an  ample  supply,  including  blank  books.  •  . 
Ten  dozen  of  wax-candles.  -      .  '  ,.    ......1 

Forty  measures  of  oil ;  candlesticks^  lamps,  and  lantbori^'^,; ; 
Also  a  proper  supply  of  medicines,  ana  directbns  for  i|pjn^ 

the  same.  i      :  t  - 

These  instruments  and  articles  were  carefully  padked^^i^ 

25  cases,  and  arrived  quite  uninjured  at  the  ultimate  destin^ion 

of  the  Expedition. 
The  following  instructions,  approved  by  the.  government,  were 

furnished  by  me  for  the  guidance  of  the  party.    I  was  the  more 

particular  in  these  instructions,  as  the  service  was  new  to  those 

going  upon  it,  and  to  prevent,  as  far  as  possible,  any  interrupt 

tion,  from  a  want  of  the  requisite  informs^tion. 

Instructions* 

''The  primary  object  of  the  Expedition  is  to  make  the  regui- 
site  experiments  and  observations  for  ascertaining  thQ.tea^tE^ 
the  pendulum  at  the  Equator,  to  combine  with  observaiipni^ 
whicn  have  been  made  at  Madras,  and  in  other  parts  of  the 
earth :  with  this,  other  objects  are  not  to  be  allowed  to  ijnil^r- 
fere ;  though  opportunities  will  doubtless  occur  oxk  the  P£^f^9fl^ 
to  Bencoolen,  and  from  that  place  to  the  Equator,  ana  oii^fSi 
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*  IfMll    o/*  the  Length  dfthe  Pendniurh  at  ike  Equator.        ^t^ 

lettim  yoyage  to  Madr^lSi  for  obtaining  much  valuable  nat^fical 
ioforaiiLtioii  \  and  no  such  opportunities  should  l^e  allowed  to 
eacape. 

**Thejpartjsr  will  first  proceed  to  Bencoolen,  where  Sir  Stam- 
ford Raffles  has  prpmised  to  furnish  any  additional  assistance 
that  may  be  required--Ha  vessel  to  proceed  to  the  Kquatbr,  a 

fuard,  materials  (bricks  and  lime),  and;  a  bricklayer  or  two  to 
uild  a  pillar,  to  which  to  fix  the  clock ;  two  carpenters  ;^  and 
provisions;  comprise  tha  principal  assistance  wanted.,  A 
valcb-maker  to  put  up  the  clock  may  be  required ;  but  it  will 
be  better,  if  possible,  to  do  without  one, 

''  On  arrivmg  at  Bencoolen,  observations  should  be  taken  for 
thetimei  for  the  purpose  of  obtaining  the  difference  of  longitude 
between  Madras  and  that. place:  these  observations  should  be 
ix>ntiiiued  for  the  rates  of  the  chronometers,  and  a  fresh  depar- 
ture taken  from  Bencoolen,  for  the  loij^gitude  of  the  place  Where 
the  experiments  with  the  pendulum  are  to  be  mad^.  Ob^erva* 
tipns  snould.abo  be  taken  for  the  latitude  of  Bencoolen,,  the 
iraftaaon  of  the  compass,  and,  if  possible,  the  rise  and  fall  of  the 
tide,  with  the  time  of  high-water  attlije  full  and  change* 

^  In  selecting  e  station  at  the  Equator,  care  should  be  taken 
t  it  be  aa  faiT  as  possible  put  of  the  sphere  of  the  attraction 
6Wn|tain§L  and  clo^e  to  tjie  sea — a  small  healthy  island,  at  a 
^te^  distance  from  the  main  land,  would  be  a  most  desira- 
ble  place  £d^  a.fitati.9i^,^  There  is  an  island  (Sahd)  on  the  Equa^ 
tor;  thisiTiowever,  is  a  long  way  out;  and  unless  th^re  be  a 
post  0|i  ]^p«  .Pmin,  it  inay  be  at  an  inconvenient  distance  Ifom 
t|ie'8m](ia^mn,^to  some  healthy  island  may  probably  be  met 
wtti'ne&rlittihe  coast 

'  'l^f^^S/P^f^fl.^he  iPquatorby  observation,  the  pillar  Is  to  be 
%h^i^[u6on  it.*  Thi^  face  should  be  perfectly  fiat  and  upright^ 
wa  snSmA  iront  the  Opposite  part  of  the  horizon  to  ^hat  the 
lirind^f  the  season  b}ows.  from ;  if  it  be  the  south-west  monsoon, 
Ib^^^tample,  ttie  face  of  the  pilleir  should  be  to  the  north-east ; 
while  the  pillar  is  building,  the  plus^  of  wood  for  fixing  the 
frame,  which  is  to  support  the  pendulum  of  experimeut,  should 
be  inserted,  exactly  in  the  proper  places^  as  well  as  the  plugs 
for  fixing  the  plank  to  which  the  clock  is  to  be  attached :  small 
pieces  of  wood  should  also  be  placed  in  the  prmecting  part  of 
the  pillar  09  which  the  clocks  and  the  stand  K)r  the  arc  for 
Iheasurit^g  the  vibrations  of  the  pendulum  of  experiment,  are  tp 
rest  5  to  tnosepieces  of  wood  is  to  be  screwed  the  stand  just 
ii^ntioned.    IVhen  the  pillar  shall  have  properly  settled,  an4 

^^  l^e  piUor  to  w  commenced  as  early  as  practicable,  and  to  be  kept  from  raiabjf  • 
tiv^^lidin,,  thle  object  being  to  bave  It  as  dry  as  possible  before  tbe  dock'  and  frame  ai^ 
|«l^n|U  illt  n^  Id  1m  puuitcKd,  as  tiM  wmild  k«ep  It  wet  a  ?eiy  long  time-~^strotijj; 
osmmetliikt  will  soon  set,  to  be  made  use  of,  if  to  be  obtained— as  little  water  as  pbssv* 
Ueto  be  used  in  owong  the  chunam,  fuid  laying  fibe  bricks. 
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become  sufficiently  dr^,  the  canvass  Observatory  nifty  be  placed  . 
over  it,  the  door  fronting  the  face  of  the  pillar,  and  the  Ace  of 
the  pillar  about  two  feet  behind  the  ridge  pole ;  the  whole  of  the 
pillar  to  be  nearer  the  left  side  of  the  tent  than  the  right  side. 
The  plank  should  be  propeily  secured,  and  perpendicular  to  the 
horizon.  The  plank  being  firm,  the  clock  may  be  screwed  te^  it, 
which  should  be  done  in  the  most  secure  manner.  The  pendtt*. 
lum  to  be  kept  every  way  as  at  the  Observatory,  and  the  works 
of  the  clock  the  same ;  tide  arc  for  measuring  the  vibration  will 
be  a  guide  in  placing  the  pendulum,  the  point  of  which  should 
stand  1  division  to  the  right  of  0,  and  0*25  of  an  inch  in  front 
of  the  arc :  by  having  the  face  of  the  pillar  upright  and  flat  in 
the  first  instance,  the  plugs  so  placed  in  it  that  the  plank  shall 
also  be  upright  and  firm  against  the  face  of  the  pillar,  the  clock 
will  be  easily  and  firmly  screwed  in  the  position  mentioned; 
The  projecting  part  of  the  pillar  on  which  the  bottom  of  the 
clock-case  stands  should  be  perfectly  level.  The  pendulutn  of 
the  clock  is  first  to  be  put  up,  ana  then  the  works.**  If  the 
black  paper  and  disc  should  have  been  rubbed  off,  the  ball  of 
the  pendulum  is  to  be  covered  again,  and  a  fresh  disc  put  upon 
the  centre  of  the  ball.  The  clock  should  have  been  going  24 
hours  at  least  before  you  begin  to  ascertain  its  rate ;  get  it  to  as 
small  a  rate  as  you  can  without  losing  too  much  time. 

*'  The  frame  for  supporting  the  pendulum  of  experiment  may 
now  be  secured.  At  the  Observatory,  Iwas  obliged  to  let  tiic 
back  of  the  frame  3-^^  inches  in  the  waU ;  the  surface  of  the  plugs 
having  been  let  in  beyond  the  surface  of  the  wall  ea:a;etly  titat 
quantity ;  but  the  clock  was  then  placed  against  the  wall ;  heire^ 
there  will  be  a  plank,  which  is  exactly  2-^  inches  in  thickness^ 
so  that  the  surface  of  the  plugs  should  be  let  in  only  l^-  inch, 
and  the  front,  of  the  pillar,  where  the  frame  is  to  be  placed,  cut 
aWay  to  that  depth.  Oare  should  be  taken  that  the  frame  is 
put  up  at  first,  so  that  the  top  of  it  shall  be  as  neariy  level  as 
possible ;  and  at  such  an  height,  that  when  the  small  firame  with 
the  agates  is  also  put  up,  the  point  of  the  pendulum  shall  just 
come  to  the  divisions  of  the  anc  for  measuring  the  vibrations ; 
and  also,  that  the  middle  of  the  black  dip  at  the  lower  part  of 
the  pendulum  shall  ht  as  nearly  as  possible  opposite  the  centre 
of  the  disc. 

^^  The  large  frame  being  levelled  f  by  the  spirit  levels,  put  up 
the  smaller  ^me  contaming  the  agates.    Let  this  be  moet 
accurately  levelled ;  screw  up  the  Ys,  and  put  up  the  pendulum^ ' 
of  experiment,  with  the  knife-edges  in  the  Ys,  having  first  wiped 

t  Minute  written  instructions  were  also  fufflished  for  putting  in»  the  worlm  «nd 
pendulum  of  the  dock,  to  make  the  party  independent  of  assistance  In  that  part  of  tbp 
operations. 

t  Lead  is  placefl  hetvcen  iSie  parts  of  this  frame  $  so  that  with  the  purdhase  of  lb« 
lever,  it  may  he  flattened,  and  the  &ame  thus  hrought  into  levd ;  H  should,  howev^ 
bemads  as  nearly  leyel  as  po66iMe  hy  the  voxlonM  when  puttSfig  it  vp« 


W^,5    of  the  Length  of  the  Pendulum  at  the  Equator.       291 

<he  ftDife-edges  \vitb  a  piece  of  cloth,  or  flannel,  saturated  witt 
fine  oil.  This  should  be  done  before  the  observations  are  com- 
menced, and  after  finishing  them,  the  knife-edges  are  always  to 
rest  in  the  Yfe,  when  the  pendulum  is  not  used,  but  to  be  let 
down  on  the  agates,  when  the  experimetits  are  making. 

^*  The'  small  telescope  is  to  be  placed  at  such  a  distance  from 
tlie  pendulum,  that  the  sides  of  the  black  slip  at  the  bottom  of 
the  pendulum  shall  just  be  embraced  by  the  sides  of  the  perpen- 
dicular opening  in  the  diaphragm  ;  large  pickets  with  flat  top$ 
may  be  driven  into  the  ground  at  the  proper  distance,  and  the 
bottom  of  the  triangular  stand  supporting  the  telescope  be 
screwed  to  these,  the  telescope  bein^  kept  ,at  the  same  neight 
as  it  is  in  the  Observatory,  or  a  bri(^  foundation  may  be  laid 
with  pickets  let  in:  the  telescope  must  be  slid  horizontally, 
until  the  left  edge  of  the  diaphragm  becomes  a  tangent  to  the 
edge  of  the  disc  on  the  same  side ;  and  a  mark  must  be  made 
to  9how  the  position  of  the  telescope  to  the  left;  move  the  tele-^ 
scope  to  the  right,  until  the  other  side  of  the  diaphrs^m  is  a 
tangent  t6  the  part  of  the  disc  on  the  rijght ;  here  make  a*mark 
also,  bisect  the  distance  of  the  £wo  marks,  and  place  the  tele- 
scope half  way.  between . 

"  The^  foil  owing  is  the  mode  of  making  thee  experiments :— ^The 
barometer  b^ing  up,  and  the  thermometer  hung  near  the  middle' 
of  the  pendulum,  lower  the  knife-edges  gently  upon  the  agates; 
adjust  the  perpendicular  sides  of  th«  diaphragm  most  accurately 
^to  the  edges  of  the  black  slip,  by  the  screws  on  the  brass  part  of 
the  support ;  then  bring  the  0  on  the  arc,  to  coincide  exactly 
with  the  angular  point  of  the  pendulum.  With  the  forefinger  of 
the  right  hand  upon  the  edge  of  the  black  slip  of  the  pendulum, 
bring  the  point  to  about  1*3  upon  the  arc  for  measuring  the 
Tibrations,  and  on  the  left  of  0 ;  an  instant  before  the  pendulum' 
of  the  clock  comes  to  its  greatest  height  on  the  same  side,  with- 
draw the  finger  horizontally ;  take  the  height  of  the  thermometer 
and  barometer,  which  register ;  look  through  the  telescope,  an 
assistant  counting  the  clock,  note  the  second  and  parts  of  a 
second,  when  the  disc  is  completely  hid  behind  the  black  slip  of 
the  pendulum ;  also  the  instant  when  it  re-appears ;  let  the 
exact  time,  minutes,  seconds,  and  tenths,  of  botn  be  registered, 
and  the  mean  taken.  Immediately  after  the  second  observation, 
(the  re-appearance  of  the  edge  of  the  disc)  take  the  arc  of  vibra- 
tion very  carefully,  by  seeing  how  miich  the  pendulum  vibrates 
^n  each  side  of  0,  which  dso  register.  In  about  eleven  or 
twehre  minutes,  the  disc  will  again  coincide  with  the  pendulum ; 
the  times  of  the  same  appearances  as  aboye  must  be  noted  and 
registered ;  and  thus  proceed  until  five  mean  coincidences  are 
obtained  (as  in  the  form).  The  thermometer  being  observed  at 
the  beginning,  at  the  third  and  fifth  coincidences,  and  the  baro^ 
ineter  at  the  beginning  and  end  of  eapb  set.    Th^  pendulum 
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fifkotM  tiow  b«  geiidjr  stopped*  %y  ptAKiag  IfioihitBifapatlbBtoi^ 
iri^  tii^  weigM;/  amid  k  nevf  set  of  6xp6rimttits<<)ClMaieil«edxuM 
Q^ve  $"  ^^ntiris  eight  s^tsy  four  iit  the  la/dnnil^y  idiiifeAKiiiidile 
Irft^rn^oi^,  liie^^be'taJceii  in 'd,-^ayt;0ie'Dftmerofh^4jie^rf^ 
Ip  be  nbted ;  and  each  peTi^n^frob8e>v^i^toiliie^M^p|r«tt8^^ 
Thfe*  ftrrfehbon  s^ts  being  doiie>  •  screw  tl|)  'tti^^  Yi^  *c(*  thti£  th6 
knife^edgies  may  test  on  them;  lift -the  penduluill^gehtlynaip^dlini 
wipe  the  knife-edges  with  the  oiled  elotn'Or  0|inaeT>'itQ«D  plaoB)it 
ftgam  ^ith  great  care  in  the  Ys,  covering  the  tvfcoWiwitkEl^jteth 
tok^ep  off  dust  and  damp.  Befoi%  th&  Mlemooto^  dbservahiimsj 
wipe  the  knife-edges,*  amd  lower  them  lipoii'tlie  a^ttos  'vapjr 
carefully ;  should  there  not  be  light  enough  in  the  Observatory- 
tent,  the  top  may  be  opened ;  but  great  care  should' be  taken  to 
exclude  wind  from  the  pendulum  during  the  timeiof  makii(%  the 
^xperimenti^ ;  on  this  kceounti  the  j&eci  of  thel  pillar. >iiaJli^ 
opening  are  placed  on  the  side  opposite  to  the  preTaiUt^iw^uL^ 

**  Three  distinct  sets  of  obser?ati0ns,  ^  120  or  ISOobsevvt^tii^M 
in  each  set/  shduld  be  taken  if  posdible^  Tbd  franie  wiifchtke 
agates  to  be  examined  and  levelled  between/  eadi  set^iand  ti^ 
other  points  of  adjustment  also  to^  be  >ex«iiitnedk    •*:  /.  :.*!•.  j^ 

'^  Suritig  th6  time'  of  making  thel  ^bpefj^mientii^  the  Vfitei  idf  *  the 
clock  mw»t  be  correctly- adceitaiiiedi  bbth^by  the  slkri  iuMlfk^ 
8un,  and  all  the  observations  ctd'efilUyxe^temlL  ^A  ^P'^^ 
pillar  may  be  built  for  the  traiisk  jiistrufKien^<8afflciettlI]^  tbiilte 
fight  in  the  Observatory;  not  to  obstrubtdle  tiew^f  Ihei^ndu**' 
lum  through  the  telescope^  but  sod*  to  ^kedadirafataigftiof  th% 
opening  in  the  top  of  the  Observatory  foi  takihg.thei|ti:ahsttfii>8. 

**  Meridian  attitudes  df  the  sun>  if  bot»too^bigbfito  thfeiahrtifiiuil 
horizon,. and  of  stars  on  each  side  of  the  zenith^  shKdlihil  ht 
observed  ;'the  more  numerous 4h^seobiE»eirvati4m»dl:^tliej better, 
as  a  result  to  the  nearest  second  is  t«quired«  ';  ,  i    .1    j.  iiuiluL 

'^The  longitudes  must  be  found  oyithd /chtoaometfera^jaiUl 
eclipses  of  the  satellites  of  Jiipiten  '>       ,  -  '      .    j    ii-  *   ^  .^  vA 

"  The  nearer  the  place  Of  observation  is  U^  the  fliea  fcheiblstter ;, 
the  height  of  the  pendult^m  above  the  sea  miistlie  foiibd^'by 
levelling  ;  also  the  rise  and  fall  of  the  tide  ;  the- tii^e^tof  .hnm 
water  on  full  and  change;  the  variation  of  the.eol3ipa88l;'tne 
bearings  and-  distances  of  the  different  mouiatalnk,  !tb^  dxtent 
and  elevation  nearly,  and  if  known,  to  note  Tvhat  they  ana  com- 
posed of;  also  the  bearings  and  distances  of  islandsyiandipifftt 
of  the  coast ;  and  particularly  the  nature  of  <the  soil^  oil  tb^  ptace 
on<  which  the  experiments  are  made;  whetbel!  sandyy orlnoultl, 
or  rocky ;   if  either  of  the  two  formeriiwbether.to  any  depthih;  // 

^*  Every  opportunity  is  to  be  taken  for  finding  th^  beliring{is'and 
distances  of  plac^  an<i  points  along  the  consta^wbich*  nuly/bi^iki 
sight,  with  the  difference  of  latitude  and  differeniseofiloiigitudd;' 
iftU^pfqjT  obtaining  souhdings,  as  well  as  the  set  of  the  cur^eqtSy 
as  ^bown  by  £he  chronometers  *  and  ine'ridi^'o/bbser^s^tip 
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]»^ill»ffimiid9lld&  4br  « <  aituttoel  imi^y,  axid .  for  ^tbe  l{Q|i|q^4bp 

Meiife>rf-  aMiioftl  gmeoee  \  >  the  v^ioati^D  of  the  cMipa«j3  shQu)^ 

ldisbdierfaMidal)mBoftM«0  possible  (  the«log^line  sbonld  be  ecc%» 

ntebf  liAaikitdj^BO  aa  to  giveconreet  dislaaoes  far  beeee^  aini 

finrr&iding  Ibe  .flilvenfffli;  o 

t>ii^  lihb  deto)  Wof  <ell  the  obeervatioas,  expeprumentsi  and^resHlHi; 

fofbeiBettttjto  tha^Obeervatior^i  to.  'Mr^Goldioghaia  tbeiastro^ 

lioaieft^  ttjr>  cvi^.  cffpartUBity - '  ^ 

ihM>Joilniak  noting  evovy  circumstsmce  that  may  be>  thoegbt 

indUertkiefestiag  should  be  kept:  both  Robipson  and  l4wt 

imce^ABiyciacdifako  be, directed' tQi keep  a jou^ 

oi  r/ .  J  <.  t  'f  Merrmandum^ pfihc  Points  to  he  fitt^tfded,  fq,        .    , 

x^^^Hkit  fraijae  mtbHie  agatea  to.be  accurately  levdled^  Ja 
takidg'the  deftdulnm  of  espenrneatoutof  the  caaey  the  greatest 
cd)tt)  elio«i)a  be  obdenrednotrto  bepd  ijt;  tbe  kuif^i^-edg^t^  be 
wipddvwilh aa oiled  ck>th  at t^he beginning aad  at  the  eadof  the 
eipeUnieate'S  tbeknife^deee^wayato  rest  in  the  Y^  when  die 
fitoflaluQi  IS  kiot  ia  iwey  l)nt  to  be  let  down  on  the  agates 

previously  to  making  dke/oba^rrations^  - 

odf^iEhe^fioiat  ofi  tMipeiid«kit»  of -eacperiment  ^not  to  beplaced 
UylMid  lir3&  onftha  iarb  ef  y>b«atioa  before  the  j^enduhjun  is  set 
%MDg/vso  tfitttithi^  arc.<)if>vilMration  at  the  &;8t  time  may  not  be 
viAcb  ijdeeef  iibomiiahfliaB8rlihaaal*3ri? 

-ubftTfierfaldok/tebedrmlyisadui^d^and  ^ite  upright:  the  frame 
fd#\tuaj^diii^(tbd:peivdidu«i  of  Experiment  to  be  firmly 
seoUfea^iimaiKafham  been  made  by  mefins  of  the  arc  on  the 
badbixfi^  el6ak»«iiieeit0r)ihowitiie  position^  die  peadutom.  ought 
td ttdiinriiugUtitaiis  <  r  i.  .^  •.'..<  .- 
/riilSfawUdtbeiCleDk getoo elow^ ecrew  up, 4»r shorten,  the. pen* 
dulnm  as  many  diviai^s  of  the  nut  at*  the  bottom  of  it  as.th^ 
Jbkic^iiesaaaeatodaiin'^4  hours*^  : Should  it  go  tooi  fttst» 
lengthen  the  pendulum,  as  above^  by  means  of  the  nut.  .  » 

,  I'^The'dook  to'beiwoundup  onoe.a  we^k.  . 
vd  fuTthA  ohreiamaetevs  to  be  wound  Aip  at  the  aame  hour  eveiy 
4aiy;^onepersoiittp'be*8peoiatty  appointed  to  dp  t\m^  ,  v 

^.>'i/',larfi|idio^  the  latitude,  take  stars  ron  each  side  of  the  zenith. 
'At^/Equal  altitoNfes  the  best: mode  of  finding  the.titn^i  dioaghip 
-uneeitimv  weather,  itivillbe.as  well  to  take  single  altitudes  al9P> 
'htSqre  nine  .o'«leck^  a.  m;  or  after  three»  p,  m.  .  /.- 

'^'iiMOa  the  days  of  'experiment)  it  is.  absolutely  necessary  to  .ha^e 
,the^nute  of/thecloek;  this  may  be  found  both  ,by  the  .sun>  OAd 
witbilhieitranmtinattament^.by.  the  stars*.  >  *  ^^-.i  -< 

hrttf'^itiduagjbeamga  ottdhtp  boaird, -use/the  ia«iiaiu.th/eoflQ|pas8 : 
idboW/ifov  oiuteats *ia  making  a  base  of  the  ebip's  rjan  by.  the:  log 
ifitpsiigivciiltiKiew*   f  ••  •  11.  •    '••<.■:;.'.'  -j  :  .  :  .•■/•  i 
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.  '^  In  takiiigthe  meridian  altitude  of  aataf,  comfrnte  ib^^«^ 
time  by  the  chronometer  i?^hen  the  star  passes  ;  s^.the  index  tP 
the  double  meridian  altitude  nearly;  and  take  the.  same  ^l^itbe 
Instant,  when,  by  the  chronometer,  tiie  star  is  on  the  m^diaiji, 

"  Of  the  sextant  telescopes,  always  use  that  with  the  bungest 
paagnifying  power,  placing  the  wires  parallel  to  the  face  o Ahe 
instrument,  and  observing  in  the  centre  of  the  telescope*  .  Screw 
the  telescope  well  in  towards  tke  face  of  the  instrument  for 
.observations  of  the  stars ;  for  the  sun,  the  middle  of  the  object^ 
glass  of  the  telescope  should  be  placed  opposite  the  middle  of 
the  unsilvered  part  of  the  horizon-glass.  Find  the  error  of 
sextant  at  the  times  when  it  is  used.  The  horizontal  diameter 
of  the  sun  should  be  taken  for  this  purpose,  if  the  sun  be  low. 

»  ■  ■         ' 

Form  for  registering  the  Experiments^  with  the  Pendulum. 


Apr.  2,  a.  m.— Rate  of  the  dock. 
By  the  sun.  By  the  stars. 


Hygrometer* 
14*8  dry. 


BaMmelef •    InciMii 
Begintii^  SO-iSS 
Ekid<....  30134 


Temperature. 


p>  * 


81-96 

82-6 

82-47 


Disc  hid. 


41' 
63 
6 
17 
29 


16-6" 
12-6 
10 
10 

8-6 


Disc,  re-ap- 
peared. 


41' 
63 
6 
17 
22 


25" 
21 
19-6 
9-6 
22-6 


Arcof  vi- 
ImtioD* 


•«fc 


1-38 
1-29 
M8 
1-08 
1-00 


Bemarks. 


The  above  is  from  the  experiments  made  at  the  Obterratory, 
before  the  Expedition  sailed. 

Nothing  was  denied  that  a  liberal  and  enlightened  government 
in  this  didtant  quarter  of  the  globe  could  cause  to  be  supplied ; 
and  the  Expedition  now  only  waited  the  arrival  of  a  Company's 
cruiser,  two  of  which  had  been  placed  for  a  particular  service, 
under  the  orders  of  his  Excellency  Sir  Henry  Blackwood,  the 
Admiral  of  the  Station,  and  one  of  these  was  to  have  been 
spared,  for  a  short  time,  to  carry  the  party  to  Bencoolen. 

About  the  beginning  of  March,  finding  the  cruiser  did  not 
arrive,*  and  that  a  good  opportunity  oftered  for  sending  the 
Expedition  on  the  ship  Mommg  Star,  I  addressed  government, 
stating,  that  as  the  season  for  s6ing  to  the  northward  from  Ben- 
'  coolen  had  commenced,  it  womd  be  most  desirable  if  the  party 
'  could  proceed  to  thatplace  without  further  delay,  and  as  there 
was  now  some  doubt  whether  the  expected  cruiser  would  call 
here  in  time,  or  even  at  all,  I  proposed  for  the  consideration  of 
the  Honourable  the  Governor  m  Council,  that  the  Expedition 
should  proceed  on  the  ship  before-mentioned— 4his  wag  ordered 

*  It  iiibrtanaie'wedid  not  wiut  longer  for  her,  w  >iIiepxooftdK|  dovotj^  ]|«igA. 
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temedkytaW,  Uttd  the  parly  "^  «iid>arkeiroa  the^Moniin^Siar  on 
tt»  13tQ  m  Marcb^  the  instrame&ts  and  baggage  haying  beea 
00at  on  boaf  d  the  day  before* 

J%e  JhJbwing  hief  Abstract  of  the  Proceedings  is  founded  upon 

the  Diaries  kept  at  the  Time* 

-^  After  a  passage  of  thirty-four  days,,  the  Moi*ning  Star  arrived 
in  Benooolen  Roads.  On  the  18th  of  Aprils  the  party  landed  at 
F(Mi;  Malbro'  with  the  instruments  and  b^grage.  Capt.  Crisp 
and  his  family  were  invited  by  Sir  Stamfora  Ilaffles  to  reside  at 
the  Govemmeni-House*  The  observers  Messrs.  Robinson  and 
Lawrence^  and  the  conductor  and  sub-conductor^  were  accom* 
modated  wilh  rooms' in  the  lower  story  of  the  old  Governmentr 
House  until  the  1st  of  May,  when  they  removed  into  tents  about 
200  feet  north-e^st  of  the  house.  The  Lascars  obtained  their 
pi:Q visions  froo;  the  public  stores,  paying  for  the  same;  and  the  ^ 
Europeans  their^s  from  the  Bazar.  On  the  2Pth  of  April,  Messrsr  ^ 
Robinson  and  Lawrence  commenced  the  observations,  accord- 
ing to  the  instructions,  which  were  continued  during  the  stay  of 
the  party  at  Bencoolen.  On  the  6th  of  May,  at  about  ten 
minutes  past  two,  p.m.  a  violent  and  alarming  shock, ^f  an 
€arthquaK.e  was  felt ;  it  lasted  some  time,  the  motion  was  con- 
sideraole^  attended  by  a  noise,  Uke  that  of  the  rushing  of  a 
strong  wind ;  thqj  old  Government-House  shook  extreme]^,  but 
does  not  appear  to  have  sustained  much  damage :  some  other ' 
shocks  were  felt  in  the  course  of  the  afternoon,  but  not  so 
violent;  the  weather  was  dear,  except  to  the  northward  over  ' 
^etmo^ntaiqs,  and  a  fresh  north-west  wind  prevailed  at  the 
time.  On  the  16th  of  May,  Capt.  Crisp,  with  Messrs.  Robinson 
imd  liawrence,  c^nd  the  conductors,  proceeded  to  Rat  Island, 
.wilih  the  view  of  ascertaining  its  position.  .  In  the  afternoon,  the 
party  returned  to  Bencoolen, .  with  the  exception  of  Messrs.  R. 
^d  L.  who  remained,  and  took  some  meridian  altitudes  of  stars 
in  the  night,  and  bearings  and  angles  of  prominent  points  next 
morning.  In  the  afternoon  they  returned  to  Fort  Marlbro',  and 
^n  the  loUowing  day  recommenced  their  observations.  On  the 
24th  of  May,  from  a  station  on  the  .turret  of  Fort  Marlbro',  about 
.50  feet  above  the  level  of  the  sea,  Capt.  Crisp  and  Mr.  Lawrence 
took  bearings  and  angles  of  remarkable  points  on  the  lofty 
rangc^  pf  mountains  in  the  interior  of  Sumatra.  On  the  31st» 
Captain  Crisp,  and  the  observers  proceeded  to  Pulo  Bay,  nine 
or  ten  miles  south-east  of  Fort  Marlbro',  where  they  arrived  in 
Ahe  afternoon^  here  a  base  was  measured,  and  some  bearings 
and  angles  of  objects  in  the  interior  and  prominent  points  of  the 
^a^ge  of  mountains  taken :  in  the  evening  of  the  1st  of  June,  they 
returned  to  Bencoolen. 

*  The  party  consisted  of  Capt.  Ciidp«  in  command;  Messrs*  John  Eobinson  and 
'Kfter  Lawrence,  observers;  Mr.  Hamilton,  conductor  Of  stom ;  Mri  Flaoniga&y  tob«  > 


J.QtrtlMi^Iiof /wp;  Claptain  Oriap  dtdefed^tte'tpaM^Jtd^fiii 
11^  iteftdiaesir  to^eoibarkon  the  brig;  Eltahor,  the  ftop^lrtmAii 
|]iye*#ii&lt^i>attendant  of  -BeaeooJeiii  but'eoeamdy  it  wli8t.«ira6iif 
•totid^.for.tbe.  expedititm^^beiiig  too*  sBrailiforilhttipwty^-ja^ 
JDtlier  but  El  smaUer  tesseU  belQDging..tDrtiieii8aii]eii)Wfieryl9nbl 
|tlso' febgaged*  .  Oa  the  13th,  Mesgrs.  Robinaon^aad  LawioHib'f 
mth'  two  XascarSy  embarked,  on  the  Bleanor^  taking  iomb^ti 
th^  ^tHaller  ii^strumentd^  and  haying)  in  vibw  to.di^roctveif  aa 
island  at  the  equator   suited  to  the  pnrpdseof  niajcing  tbc^/esd- 

Eerinienta  upon ;  the  conductor  and  sub-ccmdudtof  ateo.  eo^ 
arked  on  the  smaller  "vessel.  The  cabita  ofi^e.Eleanoriras 
fioiund  ill  possession  of  an  officer  tod  hiS'Amilyplroeeeding^  ft 
yf^s  understood,  to  Nattal,  and  die  hbid  w^  nearly.  filMd  uiitk 
bricks  and  Kme.  Oa  the  17th  of  June,  the  vessels  mailed  frook 
Bencoolon  roads  for  Nattal*;  on  the  20th  a.  qi.  they  bads^it 
iPolo  fii'ipjen,  and  another  small  islahd  k>uth-W6St  of  the  Foggy 
Islands.  At  night  a  very  hard  and  continued  squall  came  -otp, 
Atcompaiiied  by  thunder,  Kghtning^  and  heftvy  rahi ;  tbe  pirty 
were  onliged  to  takerefuge  in thie  hbld|  Vrh^ve,  with  this  hatches 
on/ they  were  in  danger -of  suffoeation^'-rthe  iriiid  aclYjMseV  ana 
extremely  violent,  drove  the  vessel  30  far  to  ieewaid^.that  tfaey 
w^e  obliged  to  return- to  Bencoolen,  where  ;they  «atriyed^O«i.dbe 
^3d,  and  on  the  following  day,  -the  smaller  Vessel  ceturaed  intlk 
the  conductordy  who.had  sufil&ted  a  good  deal  bjrthe  vioknce  of 
iheweaUier,  in  consequence  of. the  state  of  theif  health,  iandihaji 
the  greater  parfc  of  their  baggage- rendered  useless,  u  Oni  thfe 
USA,  Captain  Crisp  came  on  board^  and  ordered  die  ]telar»> 
ments  and  baggage  to  be  landed,  and  taken  to  Fort  AlarlbDoi 
^9th,  .Messrs.  J^obinson  and  Lawrence  returned  to  theirtien^ 
tcampment,  and  recommenced  ob9etving'«**-bayitag  chroAemetela 
belcAiging  to  Sir  S:  Ra£9es  and  CaptaiiiPatteesonof  tbd  HM> 
Aonrable'  Coinpany^a  ship  Canning — ibeibides'theseiwitii  th^:  en*- 
pedition,  to  ascertain  the  rates  of.  Most  of.  the  party  were*  ath 
tackled  with  fever  during  their  stay  at  BeRcoolefa.'  *  o  >  .:  ^ 
.  On  the  21&t  of  July,  the  whole  of  the  party,:  with  the  instru^ 
jsnentd^  tents/  baggage,  8cc.  embarked  on  the  Honourable  Oonv- 
pauy's  ship  Cannmg,  Captain  Patterson ;  and  on  the'28dy  th^y  IMfc 
Bencoolen  roads  for  Tappanooiy,  where  the  ship -arrived  pn  the 
8th,  of  August,  and  the  party  landisd  on  the  9th,  to  the  great 
relief  of'the  observers  and' conductors*  of  stores^  who,  the  diarifiis 
atiate,  had  fared  on  board  in  a  way  they  had  by  no  means,  ez^ 
Ipected;;  t     ...  -I      ... 

The  tents  were  pitched  on  the  island  Y)f  Tappadooly,  Bearthe 
bouse  9f  the  Resident,  Mr.  Prince.  Oh  the  llth,  the;obse&- 
tations  were  commenced  on  a  small  rocky  height  at  the  stouthens 
esttemity  of  the  island,  near  the  Fla^^taff.'  Oil  the  15th/  Md 
3obinsoa  and  the  two  conductors,  with  Lascars,  en^balrkcd/^OA 
..the  JSieamor,  (^bich  had  reached  Tappanoblyibtfoi^  thld  Xiam^ 
ning)  for  PuloPanjong,  where  they  amvedoa  the. J2 1st.    Oa 
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T836l|    'tjfth^tjsngihHfi^  Peruhiimii  of  Ike  Equator.       ^ 
,  .  ,       .  ....  . 

ifle  f29tliPof'jAMi^uM/ t^em  was  «,n  earthqttftke'on  i^horg'^  wbich 
ikMmrftk  by  ihoae^of  the  party  who  were  aRoat'-^the  veMei  api- 
peixmg^tv  teceive  a  sevefrQ  iliock;  September  5tb,  Ca^tm 
CMsp^rwi^h' 'Mr.Lawvence;  proei^ded  t^  tbe  island  bf  IPiild 
Bamka^'iiear  "the-tiortSi^east  *  extremity  of  Tappaaooly  baV;  and 
aAerwttrdfa  to  the  remarkable  island,  called  the  Sugar*loaf  Peakf^ 
idgfatB  for^'th^  longitade;  and  bearings,  and  angles  \^ere  taken'; 
afidi'tbey'fretiirned  to-  Tappanooly^  about  sun-set.  9th,  Mr. 
iawreace  *  proceeded  for  Battbo  Barroor  Point,  for  the 
fwtpoB^  of  layhig'   down   !its  position,    and    the    prominent  - 

fofints  of  <  themanselldr  Islainds,  together  with  some  points  of 
appanooly  bay*  The  brig- Eleanor  returned  on  the  lith  from 
Pulo'  Ptojong.  ,  12th,  all'  the  bagghge  was  sent  on  board  the 
brig,  add  th^  remainder  of  Uhe  parly  embarked  at  sun-set  i«ir 
Piw>  Panjong,  whiare  they  arrived  on  the '^  16th:  observationisi 
Were Commenced  by  Mr;  Lilwrence  on  the  following  day  at  It 
station  near  the  Resident's  house;  On  the  18th,  the  Eleanoir 
isailed  fdr'  Benopolen  'for  another  supply  ef  materials  for  ihi 
pillar;  '  September  19th,  Mr.  Lawrence  proceeded,  with  Cap^ 
fain  Crispy  to  Pulo  Telloor,  whBre  dbservations  for  the  latitude 
and*  longitude  wlere  taken,  and  aUo  angles  of  the  adjacent 
irfands^' mid  that  part  on  the  coast  between' points  Kurboyee 
tkai  LwbwannLootoo-^Hretumed  late  at  night.  Another  excur« 
)sion  mlade  m  the  234,  to  Pulo  Pahgaugo,  for  the  purpose  of 
laying  do^h  its  position  ;*  ekid  it  was  intended  to  have  proceeded 
ih^nci€^  to  the  other  islands  near  the  equator,  but  the  winds  anfd 
weifctlier!!hat^ing  been  very  tonravourable,  they  were  obliged  td 
I'etiihxOh'thd  the  25th  to  PuloPanjong.  On  the  26th,  lliiey 
vmtmvtt  Out  Sigain^  for  Nattal,  but  returned  the  following 
d»yw*' (M'tJbe' 29th,  at  night.  Captain  Crisp  in  one  boat,;  and 
MU  Lnwiienoe  in  another^  sailed  for  Nat(%il,  and  proceeded  to* 
getheir  at' far  as  Pulo  Taman^,  where,  early  on  the  2d  of  Oc* 
tober^  the*  boats 'separated,  the  6ne  with  Captain  .Crisp  pro* 
ceeding  round  the  west  side  of  the  island,  and  the  other  taking 
a*  direct  coarse  for  iNattal— «the  weather  and  winds  being  unfa^ 
¥ourable,  the  kLtter  strong  with  a  heavy  sea— *-the  boat  with 
Mh'L^w^ence  returned  to  Pulo  T€unan?-^and  on  the  3d  sailed 
sgain^  but  was  obliged  to  proceed  tothe  ^^tmatran  shore  for  prd-^ 
i9isionsy  and  anchored  in  the  river  at  Patamm.-^Next  day,  the 
4th>  having  heard  no^  intelligence  of  Captain  Crisp,  Mr.  Law- 
rence wvote  to  the  i  Resident^  and  received  a  reply  late  on  the 
5th,  stating  that  Captain  Crisp  had  not  arrived  at  Nattal,  and 
"odJiristng  Mr^r  Lawreikce  to  return  to  Pulo  Panjorng — the  weather 
very  unfkvoorlible  at  the  time  for  vessels  of  any  description  t6 

Cii^eed;  toithe  northward.  At  Bun-ris6  on  the  otfa,  they  sailed, 
^eve^,'  for  Pulo  Panjoqg,  and  fortunately  arrived  in  tne  after*i 
aifo4»,^CI«iptain' Crisp  ^having  also  returned*  On  tbe  4th,  at  10 
««4BQl4  ttejmath^^bwigelovLdy  attho  timej  ««hoqkof  M'^ardt^ 
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Suake  was  fclty  vkidi »  stated  to  ba^re  fiytflt  ibera^  «ti^ia^ 
ulatofjr  motion  for  some  minutea — ^another  (but  a  aUghl^r)' 
shock  was  felt  shortly  afterwards)  these  shocks  appeared  t<y 
coo!^  from  the  east,  ui  the  directian  of  Moimt  Ophir»  On  tb^ 
6th,  at  night,  two  yessels,  one  with  Captain  Crisp,^  and  tb« 
other' with  Mr.  Lawrenoe  on  board,  sailed  for  NatWi  and  ar*  • 
tiyed  late  at  tught  on  the  7th.  On  the  8th  and  9tk,  obserfa- 
tions  made*  On  the  10th,  in  the  morning,  the  position  of 
'Jfattal  Hill  was  laid  down.  In  the  evening  they  left  Nattal  on 
the  packet-boat  for  Pulo  Pinnee,  arrived  at  sun-set  on  the  lltb, 
and  anchored  ck)se  to  a  coral-reef,  the  water  On  whieh  beinfir 
ioo  shallow^  they  proceeded  to  the  land,  the  80uth*^asi  part  dr 
the  island,  in  the  small  boat,  where  observations  were  taiken  for 
the  latitude  and  longitude ;  they  returned  in  the  evening  to  the 
packet-boat,  and  sailed  for  Pulo  Panjong,  where  they  arrived 
on  the  15th  of  October.  Early  on  the  23d,  the  conductor  and 
sub-conductor,  with  a  great  part  of  the  baggage^  embarked 
on  the  packefrboat,  and  Mr.  Lawrence  on  the  small  boat,  for 
Pulo  Pinnee  ;  but,  owing  to  adverse  winds,  and  bad  weather^ 
l^ere  obliged  to  return  on  the  26th  to  Pulo  Pan|ong.  The  Pa** 
dr^s,  1^  sect  of  Musselman  fanatics,  being  expected  to  attack 
pur  possessions  on  this  part  of  the  coast,  Captaia  Crisp  waa 
appomted  to  a  command  by  Sir  Stamford  Raffles.  On  the  3ist» 
that  officer  and  his  /apiily  embarked  on  a  brig  for  Natlalv  .Ob^ 
servations  for  the  rates  of  chronometers,  and  for  the  latitude 
and  longitude,  were  commenced,  and  sketches  of  the  coast 

gade.  The  Eleanor  returned  from  Benooolen  on  the  5th  of 
^  ovember.  On  the  17th  of  November,  Captain  Crisp  arrived 
xn  a  small  boat  from  NattaL  On  the  19th,  Captain  Cnsp  in  one 
boa^t,  and  Mr.  Lawrence  and  the  conductors  m  another>  sailed 
for  Pulo  Pinnee ;  the  night  having  been  very  dark,  the  boats 
parted  oompany,  and  the  latter  went  on  past  Pulo  Pahgaugo  as 
far  as  Tooleechemanah  Poiht~the  wind  being  strong,  with  a 
heavy  sea,  they  Were  obliged  to  make  best  of  their  way  back  to 
Pulo  Panjong.  At  sun-rise,  made  another  attempt  to  prqceed  to 
Pulo  Pinnee,  and  arrived  at  the  south-east  extremity  on  the  23d — 
landed  and  commenced  cutting  down  treeS|  and  ckaring  a  place 
for  the  tents.  On  the  26th,  Uie  brig  Eleanor,  having  left  JPule 
Panjong  on  the  21st,  arrived  with  Captain  Crisp  and  Mr.  Ro* 
binson,  the  greater  part  of  the  instruments,  tents,  and  baggage; 
the  brig  anchored  about  five  miles  off  sh4^re..  In  the  course  of 
the  day.  Captain  Crisp,  accompanied  by  the  sub-conductor, 
.came  on  shore  in  a  boat,  and  afterwards  returned,  to  the  brigi 
>vjth  th^  intention  of  sending  the  instruments,  and  all  the  oth^ 
articles,  on  shore  in  the  morning;  but  there  having  been  very 
heavy  squalls  from  the  north-west  at  night,  during  which  the 
only  two  boats  they  had  were  lost,  it  became  impossible.  ;t9 
jfand  any  ihingi  a^d  the  Slewor  m»p  th^a£»i«>r  g#«  Uttdw 


rl^^ffH.PnJD  P^jong^  and  did  not  r^twii , mitil  tbQ  7lti^ 
j^^f^^jOk^eT^  naviQg  toucked  ^t  Kattal.  Oa  the  Siikp.  Mu 
^bfimw.  una  tfhe  sub^coqiductor  lauded  with  a  part  of  tb^ 
})fl^^Q»ge ',  mdthy  the.  9tb,  in  the  evaniug,  all  the  l^^tiele9  Were 
Q^-f9^0rej,,aiiid  tbe.t^ita  up.  Oa  the  lOth,  Captain  Cri^ 
c%g(i0  ,pn  9hor<^4  tiiey  observed  for  the  latitudej^  aod  found  ib^ 
itQU^hriei^  ppiirt  of  ]ijie  island  nearly  five  minutes  north  of  iht^ 
jiqM^tQ^v..  On  the  llth,  Captain  Crisp  sailed  for  Fido  Fanjop^ 
leaving  directions  for  Mr.  Lawrence  and  the  conductor  to  proce^ 
toasmall  i^laod  to  the  ^puthreost,  andto  exannneif  it  was  su^ed 
io  .the  purpose  we  required.^  Early  on  ihe  16th,. Mr.  Lawrence 
proceeded  ^  the  island,  with  the  requisite  instruments,  and  ahag- 
.g^^rteni,  also  three  I^asoars^  .and  landed  about  three.  o*c}od|: 
iig^lJ^e  afternoon*  1[he  conductor  having  been  sick  was  not  ab!^ 
4q  accpmpany  the  party.  Op  the  17th,  they  examined  the 
^aupidy  found  it  11  feet  above  the  level  of  the  sea,  composed  of 
aap4  fi^^ted  upon  a  foundation  of  coral,  in  length  365  leet,  and 
Veadth  ^00  feet,  ^is^^t  from  the  main  land  about.  10  leagueei, 
.^ith  a  goojd  landing*place,  and  suitable  in  every  respect  for 
jHftkiiag  the  experiments  upon;  having  dug  a  hole  to  tne  depth 
•of  Sisven  feet^.  they  found  vei^  good  water,  and  in  abundance- 
tb^e.  Jbeing  no  other  islands  in  me  vicinity  nearer  to  the  Equat 
4hao  t^4  On  the  IStb*  Mr.-  Lawrence  returned  off  ]^u 
.  Pinne§£,and.  on  the  folio  wing  day>  Mr»  Robinson  proceeded,  wi^ 
jftpartof  the.  baggage,  for  the  small  island,  which  is  called 
Gs^msah  Lq^t>  where  be  landed;  Mr.  Lawrence  and  the  com- 
.^oider  of  the  brig  sailing  al;  the  same  time  in  a  smaller  beat, 
whi^h^  havjng  been,  found  too  deeply  laden,  and  bad  weather 
/<)qmiRgPi)i  they  returned,  and  did  not  reach  the  small  island 
.uptil  tb^  folio wiiig  day«.  The  instruments  and  baggage  were 
gQt  to  the  ialand  by  th,e  7th  of  January,  and  the  Observatory 
was  put  1^ 

(To  be  continued^) 
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.  Article  VI. 

'  On  the  CotmMati(m  of  the  Strata  of  the  Earth.    By  Sir  Jamea 

HtiU,  Bart.  F.R.S.  Loud,  and  Edin.t 

*rHfi  public  attention,  animated  by  scientific  controversy,  has 
of  late  years  been  much  directed  to  Geological  subjects ;  and 

*  tt  &^pea»  i^om  a  \kt6itot  Ckptain  Crisp^s,  Which  wtA  despatched  hy  A  tlrcvStt^s 
tMU,  and  wbidi  I  £d  nM  twme  \mtU  th«  end  of  kst  September,  [\iii%\  although 
wnttffk  oamy  numthi  Mofoi  that»'at  thia  tune,  hia  heal|h  had  wfSawd  T«ry  xaateriaUv 
py  the  lahou]^  and  exposure  attendant  upon  going  about,  and  in  an  open  boat,  in  search 
of  a  proper  station  for  making  the  experiments  utwn ;  Some  ot  h&  fomHy  yr^'  alsQ 
<S  M  Ht*  fillip  at  Natttili 

j.ifJtfmimMmfuASiamsE^ 


^bertstined  beyond  diif^iite/ -wbtch  w^  Ifermetly  iiiiittkiii9h,j^ 
l^tlelast  fiiV6lv6(f  ia'siicb  obscutity.  timt no  peinou^XMA^Hw^ 
y&tur^  til  assert  th^m;  withotft  being'  6hilig«d'^ilU  exid^ak 
jgwcite.  Bat  t^ou^h,  no  doubt,  man^  branches  «f ftbii'^xiiepicb 
AtU V^main  id  be  investi^ted, '  sucfh  ^  ii^iqtiirieflrtttty-  ifidw^ i^^id 
JB^a^^  acqtiired  a  (ioiifi^derablie  degr^  k>f  eMai$teiie^'«idrtiij|« 
tei'est.  fVom  flib  'substantial  basis  up6ti'W}iiCli**1^5^Uv0  hfM 
fdiind  to  iest.     '  •'•    '"  ''•••    ';•"'  ^    ^'♦>  /(.ul/^  -lyU 

'  IK W/in  the  present  day,  it  is  vhiAtmMltf  aAmitted/ihdifi'ia 
(at  parti  I  beheve,  in  point  of  bulk/by  iar  <ite  'g^6iitG«<^  part^^ 
i&e  'solid  rock  vrhich  constitutes  the  ex%eniii'iMks^G»r  bur 
»t>e/  is  stratified :  that  these  Btfata>  or  atlea^t  &'conl^ide^rt4de 
^bilibn  of  ihem'i  have  at  one  peridd,  consisted' of  a*  loose  asseinM 
ilage  of  sand  and  gravel,  brokeki  fromroeks  of  slilPhigb4rt«n(fr 
quity :  that  the^e  iragments  are  infinitely  variouis  in  quality^'  tt 
bulk,  and  in  form;  some  fe^aining  their  drigiitkal^sharpykessi^ 
Others  rounded  and  polished  by  agitation  in  the  water?  iliat 
these  beds  alternate  with  others  o(  limeBtbne,  kfompOsed^  im^u 
;gireat  measure;  of  the  shells-  of  s«a<4sh,  which  shells  sRte^'fthwr 
'coccaisionally  scattered  through  the  other^stratH.  *  So'thAtoii>'<db6 
-i/AuAe^ii  seems  to  be  sscettained't6  the  steLtSsfabti^w'bf  all  «pier« 
'tt6(fin  ^edlogy,  that  the  sttietia^-^those;  at  leasts  olinKHek  (bina^ 
tionj  hate  once  constituted  coUectiMft  of  iiicdhereiit'fikitow 
Audit  is  further  admitted;  that  these  beds  Uave^under^onc^^ 
"nous  remarkable  changes,  soioie  chemicAl/sottd  itiedumiiealAMp 
'  Ttie  chemical- changes  consist  in  the '  consoli«tetion  lif  ttteae 
loo^  assemblages  into  their  present  Malte'of  Vodt,  |ia8fl|il^<iii 
that  transition,  through  boundless  varieti^,  in  pbintof  ik»Eibitity 
^d  toughness,  and  occasional  brittleness/  The  nvichantealw^ 
Volutions  are  no  lessTemairkable,  ptinoipdllyin  thecharig^n^f  the 
strata  to  their  present  contorted  shape;  ahd  ele^ufe^  poeiitioH^ 
often  many  thousand  fe^t  above  th^  surikce  of  the<^ea  ^  tbobgfa 
there  is  full  reason  to  believe  th^t  they  ail  onoe  lay  in  a^' hori- 
zontal position  at  its  bottom. 

I  have  said  that  the  ^atest  part  of  the  crnsri:  of  our  habita4yte 

Slobe  seems  unquestionably  to  be  stratified,  and  produced  from 
etritult  or*  fragmented  niaterials.    The -other  portion,  though 

jprobably  the  least  in  bulk,  is,  generally,  the  most  eonspiouoiis, 
.  ;piiring  to  its  durability,  elevation,  and  picturesque  beauty.    This 

jkindof  rock  is  contrasted  with  the  former  class,  particalariy^itt 

its  ^gative  qualities;  ihbeing,  according  to  some  geoibgisti; 
.  Aftpg^tbjer  devoid  of  stratification  in  th^  general  mass^  ilod  tefi^ 
'  :al^r6)y  Ir^  from  component  fragments;  the  whole  tbeimg*iasadd 

vp  of  crystalline. forms,  moulded  upon  each  other,  in  obediMiM 
^  to!c!feltkfti'x5hemical  laws, •'•..(IT 

f  "'THf^  %dtaUine  rock,  as  the  Sotie^  are  w>eU  awa^;  dbiwQfi 


J 


smiUiO  fileijttcfetljf  Aj^o  Jodgiftg  :bQtv\r^a.  the  strata  [m'V^ 

\/iM4heffXQchukr(^9tAif»ifi^yi^x  fail&tp  preserve  this  cjualitj^^ 
iuii4M«al9i^|MSi^tK>ry»t94Iii^^^^  cpncuc  Witfijpr|. 

BppfeuyJb^stojifeing.MponJt  th  of  CirfHatUie^  w^ 

aer  which  aire  comprehenaed  all  substances  of  this  kindj^  ivU 
fi)ud&]Eig,ii9i)iQ»&}r  Wbmsk)^  c^nct  Pa^alt,  bi^t  al^b  ^ptj^nyfj, 

i  TBes<4id  nite^<rf'/'Our;glo6€^^^^  is  nattiptJ^ 

e&^oi^d  4o  our  vie>t,,  or  has :  belea  penetr^te4  by  the  labours  .ot 
ibe  muieF>:  W;0.qld  appear^  (.with  the  exception  of  some  stream^ 
whiehjhiYfi  ffc^wedfrom  Vesuvius,;  Lipan^  and  .other  volcanoes^ 
m  yf\m}i  the  rock  posaesseB  a  glassy  sixtictture),  to  be  compri^r, 
bended  under  tbesie  tWiO.dasses^  Aggregates  ^ud  Crystallites. '  ' 
'jiiUheiwho^ 
tarn,  picools 

ii»igmtlide; ;  aind  much  ingenuity 

ydttriiig^td'tnU^e  these  change^  to.soiue  consistent  and  rationidf 
syiiAeiti.  i'b^t  o£'^:  the  activte  ppwers  of  nature,  on^  cfiil^  ha^^ 
OceQroedtojmefkS^capiirble.of  affording  a  solution,,  in  aivy  degree 
^aAiA^otory  df  the  pWivooiena,-^!  mean  the  jjower  of  iiiteitia| 
h^t,;iw]&ich^.jn  alLages;  anid  in  <irariqiis  coun^riesj  has  made' itia^ 
apptoano^  at  the  surface,  of  the  earth,  not  unlrequently  firoiqr 
QTO^  ibeooeia,  and  .which  stilly  m  our  own.  days,  gives  oikia"*' 
JHOoj^l)  pipGKjyfs,  i(^f  its;  unabated  acti  .-  .  >i 

ViHSoia&tettain.the  i^e^ality  and  sufficiency  of  this  agent, ^nd  t^ 
tracte^  tha^iolcaniii^^fire  tq  iti»  Source,  with  tolerable  ^ro.babil^^f; 
iajiidbiibtle^,. an.  object  of  great  interest  and  curiosity;  but  it 
faaSi  alwi^yli  appeared  to  mie^,  that  the  progress  of  geology  was  re* 
^dad'by  apr^tnsyt^re,  anxiety  to  enter  into  such  investigationj|^ 
i  ilr^kirig  it  :for. granted,,  however,  as,  indeed,  no  one  can*difihp 
pute,  that  there  frequently  do  arise  violent  exertions, of  hea^ 
Ufoiiab  and^'^^b^  bfcjd  of  our  ocean.  Dr.  Hutton  held  that/this 
might  furnish;^  rational  and  sufficient  theory  of  the  earth,  wit|i- 
(^ut<eiiteringintOiany  inquiry  a^.to  the  origin  of- that  heat.;  ^ntt 
admitting  that  thete.arejmany  geological  lacts  wtiicb.  cannot  be 
lMJiiyoupted.foJr  by  »uch  a  fire  ^^  that  pf  Vesuvius,  now  acting  at 
tb& hutfe^e, J^  ire€  communication, with  the  air,  he  contencte^ 
IbattW  c^se  may  be  very  different,  where  that  same  cause  ac|# 
itXU6ibdtt(OT  of  .a.dWp.seji,  arid  ^n^er  various  modifying  c^r- 
$jujaBM»tfltJfteeij,  by  which  its  operation  could  not  fail  to  ba  ]i^^fl^ 

This,  indeed,  constitutes  the  essence  oftbe  Huttdmap  TDieorj^ 
itittckij  learned'pjincipajfy  in  conversation  with  its  ^ylus^^^ous 
mi^i^^ki^  sinqs  his  jiefith,  J  have  t^eif  jeverjj  inpf^ 


9(&    SirJames'BallantHeConsoHdatiofioftheStfatd*   (Ofct. 

9f  submitting  to  a  variety  of  cliemical  tests ;  being  for  etef  Oti[ 
tibie  wajtcb  for  sucb  natural  scenes  as  might  illustrate  these  |iriti^ 
oiplesy  as  well  as  for  opportunities  of  making  experiments,  W 
determine  whether  such  modifications  on  the  action  df  heat 
were,  or  were  not,  suflBicient  to  justify  the  expectations  Of  ptl 
Hi^ttoo. 

It  was  in  prosecution  of  these  views  that  I  formerly  undekw 
tpok  a  set  of  experiments^  proving,  I  believe  to  the  satisfactioil 
of  the  scientific  world,  the  identity  of  Whinstone  and  Lava,  o^ 
which  a  fiill  detail  is  given  in  your  Transactions.  In  farther 
illustration  of  the  same  topic,  my  experiments  on  Carbonate  of 
liime  werQ  formerly  undertaken,  py  which  it  was  shown,  that 
^careous  matters,  exposed  to  heat  under  pressure,  might  be 
fused ;  and,  on  cooling;  would  crystallise,  so  as  in  every  respect 
to  resemble  mitrblen  To  these  I  peg  leave  likewise  to  refer  the 
Society. 

The  inua(}ediate  object  of  the  paper  I  have  now  the  honouf  of 
jS^mitting  to  the  Sopiety — the  consolidation  of  the  stratar— has 
ij^een  pursued  in  a  simjilar  spirit,  and  with  similar  views  to  those 
i|)rj9ierly  announced.    In  making  efforts  to  trace  the  modifier.- 

'tioiis  wl^icb  the  action  of  heat  would  undergo,  when  compelled 
^  4Ct  under  the  influence  of  compression,  or  of  other  circum* 

^  9t^o<^,  all  of  which,  in  company,  I  have  always  been  willing 
tfi^  distinguisli  by  the  name  of  PliUonic,  (althougn  the  term  was 
g|;i^naUy  suggested,  ironically,  by  one  of  our  keenest  anta^o^ 
nists,  the  late  celebrated  Dr.  Kirwan),  I  was  led  to  the  par- 
tjii^ular  topic  of  this  paper,  by  an  unexpected  scene  which  pre-^ 
sented  itself  in  my  own  neignbourhood,  in  the  country. 

U  ]^ad  often  been  urged,  and  apparently  with  good  reason, 
against  this  brancb  of  the  Huttonian  Theory,  that  no  amount  ot 
heat  applied .  to  loose  sand,  gravel,  or  shingle,  would  occasioa 
the  parts  to  consolidate  into  a  compact  stone.  And  as  all  my 
Mperience  led  to  the  same  conclusion,  X  saw  that,  unless,  al6ng 
Uritb  heat,  some  fiuic  were  introduced  amongst  the  materials,  no 
agglutination  of  the  particles  would  take  place.  The  striking 
^rcumstance  above  alluded  to,  as  occurring  near  Dunglass,  and 
which  will  be  particularly  described  presently,  having  sug^gested 
to  me  the  idea  that  the  skit  of  the  ocean  might  possibly  have 
been  the  agent  in  causing  the  rec^uisite  degree  of  fusion,  I  instl^ 
tuted  a  series  of  experiments,  the  details  of  which  I  am  about 
to  bring  before  the  Society,  By  these,  I  conceive  it  will  be 
shown,  that  this  material,  under  various  niodifications,  is  fully 
adequate  to  explain  the  consolidation  of  the  strata,  and  many 
other  effects  which  we  see  on  the  surface  of  the  Earth. 

My  sw^cesi,  from  the  first,  was  such  as  to  promise  the  most 
l^tifla^ory  resuiti  though  it  is  on}y  within  the  last  year  that  I 
have  been  able  to  command  the  repetition  of  the  experiments 


fn  i niftim&f  At t6 be  laidbefore  thiB  Society.  Thi$  mufet  be li 
tipolo^  to  ifliose  who  hear  me,  and  to  isuch  of  my  ftiendg  a^ 
te^e  fin  interest  in  these  investigations,  for  having  so  long  '4^ 
layed  •the  publication  of  a  set  of  facts,  some  of  wkich  had  pr0* 
«^6jlted  themselves  to  my  view  many  years  ago. 

Whoever,  indeed,  has  had  any  experience  in  the  proseoutida 
of  new  subjects  of  experimental  inquiry,  knows  that,  owing  to 
his  ijgnorance  of  the  requisite  adjustment  of  the  proportions  ot 
the  ingredients,  and  of  other  similar  arrangements,  he  must  die^ 
'  pend,  in  a  great  degree,  upon  chance  for  the  success  of  his  first 
results,  and  that  he  must  often  submit  to  spend  much  time  an4 
labour  upon  a  subject,  erven  after  it  has  been  mad^  out  to  his 
own  satisfaction,  before  he  -has  acquired  sufficient  command 
over  its  details  to  answer  for  the  result  of  any  particular  experi- 
ment, 80  as  to  be  able  to  produce  it  with  confidence  to  the 
public. 

It  may  be  interesting,  in  the  first  place,  to  describe,  in  ^ 
general  way,  the  geological  structure  of  the  country,  ia  fbo 
neighbourhood  of  tiie  singular  scene  which  ^ave  rise  to  thase  , 
speculations* 

•  On  different  occasions  I  have  laid  before  this  Society  obser-* 
vatibns  made  on  the  rugged  shore  which  occupies  the  southeni 
entrance  of  our  estuary  the  Firth  of  Forth,  wnich,  from  being 
frequently  washed  by  a  very  boii^terous  ocean,  presents  to  view 
a  distinct  exhibition  of  its  internal  structure.  The  eastern  j)art 
1$  occupied  by  the  promontory  of  Fastcastle,  composed  entirely 
of  the  elder  quality  of  strata,  called  by  the  Germans  Grey 
Wacke,  Further  to  the  west  it  consists  of  cliffs  formed  of 
Sandstone,  nearly  in  a  horizontal  position.  These  two  meeting 
in  the  crag  called  the  Siccar  Point,  oSptd  the  most  distinct  view 
we  any  where  have  of  the  peculiar  relation  and  mutual  history 
of  these  two  rocks* 

More  inland^  on  the  borders  of  Laminermuir,  a  set  of  hori? 
i^ontal  beds  occur,  consisting  of  a  loose  assemblage  of  rounded 
stoaes,  intermixed  with  sand  and  gravel,  which  bear  every  ap- 
pearance of  having  been  deposited  by  water,  and  which,  as  to 
their  general  history,  seem  to  have  undergone  no  change  sibce 
the  overwhelming,  though  transient,  agitations  of  water^  of  which 
I  hav0  frequently  had  occasion  to  speak  in  this  Society,  \ ' 

In  the  summer  of  1812,  as  I  was  returning  from  visiting  tha 
gtanilio  range  which  occurs  in  the  water  of  Fasnel^  in  the  hills 
of  Lammermuir,  and  riding  down  the  little  valley  of  Ajkengaw, 
vHiich  deeply  indents  this  loose  collection  of  gravel  and  shingle, 
about  two  miles  above  the  village  of  Oldhamstocks,  and  at  the[ 
distance  of  eight  or  ten  miles  from  the  sea,  I  wasv  struck  With 
totomshment  on  seeing  one  of  these  gravel  banks,  formed, '  as 
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above  desciibe^^  of  perfeotlj  loose  niateciiAs,  trMeite4*>1ier4 
fSdifUy  by  a  dyke^  wliicb,  in  its  middle^  eoBsisted  of  ^w&it^toMy 
tad  was  flanked  by  solid  conglomerate ;  but  this> a wdiy  ifli4ltl< 
j^doally  till  the  conglutination  of  the  rdunded  ataiB^^Qiiiiisli^ 
ing  by  degrees,  the  state  of  loose  shiiigle  and  gi^el  ^#wreliliiUy) 
.restored  on  both  isides.  The  agglutinated  naesf  adjaA^nlkib  m^ 
dyke  bore  no  resemblance  to  me  result  of  efdeafeou^ii  petaAi^ 
Ison;  scarcel;^  ever  gave  effervescence  Ividi  acid;-  ibiK^lbv^'iti^ 
gradual  termination,  differed  from  any' whintliodeiMfylDe* limber 
eeen  to  penetrate  the  strata;  for,  in  the  ordinary  case^'  the  t^iw* 
mination  of  the  crystallite  against  the  adjoiai^g^  aggibg«fi4 
through  which  it  passes,  is  altnost  always  ^uit^  abrupt.      <   '    '^ 

About  a  hundred  yards  higher  up  the  vtiUey  of  Aikepteawl* 
there  occurs  an  ag^lutioation  similar  to  the  last,tiu>ugh  wiuKiiit' 
any  whin-dyke,  and  suiOEiciently  strcHig  t^  resist  the  eleibenlsiby^ 
%emch  the  surrounding  matters  had  been  washed'  aw^y,  led^^" 
the  pildding-stone,  or  i^gkitinated  shingle,  to  :stand  «p  by  itielK/ 
in  a  manner  rew$jkt\&  enough  to 'hftrs  .attra|dtedftl)e/i&olMt 
bf  the  peasantry  as  something  supernatural,  sinoe«they<fhi|fln|ir) 
bestowed  upon  it  the  name  of  die  Faii^'ffCatftl^u'  ;/.<  -  >  dAi^ 

Farther  up  the  stream,  other  agghitinattoliR>bodtr.'fr0ipiiliti^ 
as  we  could  see  in  little  narrow  glems  evttiilg  thmi§h  tbatauttiB  p 
and  higher  stiU>  they  are  so  numerous  4uit(^trakiA^»nd.'«ie]gQn^ 
the  whc^e  into  one  unbroken  mass  (^  pudding^stbiisyfeGkaMingft 
all  that  is  exposed  to  view.  .    \  '.    ,  ^-        .  i  >((9^  «(i'^miq 

Thei&e  very  remarkable,  and,  to  me.at  leaijl,  ac^v^i^appenwi 
anoes,  were  the  first  which  suggested  the  idea,  :tli«t.(dKp^itqn»I 
solidation  not  only  of  this  class  of  conglomevakcS)  bnt^f  ^pW* 
.atone  in  general,  had  been  occasioned  by  the  kflteMte  6C  nfUHfl 
mbstance  in  a  gaseous  or  aeriform  state,  drzvcp  by ifeAfradtotui 
interstices  between  the  loose  particles  ofaandaao  gra^el^wbeitft 
it  had  acted  as  a  flux  on  the  contiguons  parts.  OnicoJbsiQBrm^t 
what  this  penetrating  substance  might  be,  and,  fi!om.fv)iflra[6Ri|f 
could  have  come,  the  following  circumstance  piesent^dits^f  tfti 
iny  recollection  at  the  moment,  and  promised  to  afferdtsoma^ 
assistance  to  these  conjectures.  "''" 

A  few  miles  lower  down  the  valley  in  which  the-aboire  fiiote' 
were  observed,  at  the  distance  of  more  than  a  mile  from  tbe  «s%^ 
and  between  two  and  three  hundred  feet  perpendicularly  afaow 
it,  there  occurs  a  crag  of  sandstone,  in  wnicii  a  numerona'siioii'' 
cession  bf  strata  are  distinctly  visible.  ^Several  of  these  bedi^ 
Have  yielded  much  to  the  action  of  the  air,  and,  in  dry  weathca;^ 
Exhibit  a  considerable  white  efflorescence,  which  has  connJelei^^ 
the  taste  of  common  salt ;  and  so  remarkable  is  thta  iciiiealn^^ 
stance,  diat  the  rock  has  acquired,  in  the  eoimtry,  th^natte'UfS 
Salt^Heugh*  •>-.!.;,  imi^t) 

Here,  Uien,  it  immediately  ocoarred  to  me,  was  pf^^bidb^^^pitat 
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rofl^ofi  M.^«1llnldatttsllI^lv  of  .the  olajitic  sub^tam^or  fnoMN 
f^  wkwlBa  action  ««  a  flux  had  been  poinded  out  by-tbe  ag^LiN 
liwf  4ii  Aikemgaw  aboi^e  described. 
rtilepcmiyed,  tbatf  if  there  were  at  the  bottom  of  the  sea  .a 
lllA^af  iWid  ajul  gt^yel^  drenched  with  brine  of  full  satunUrioa^ 
iw  tlia*>bc9jli  werie  4i^Dlied  to  it  from  beneath  according  to  Or* 
^^lton^l|  liypoth^aiay  the  tot  effect  would  be,  to  drive,  the  water 
fflifD^<0^^&y9elf^t.fotliofL  of  the  Band,  and  to  eonvert  the  salt 
lihifp  )reiQlE|ttiad  aanongst  it^  totgetber  with  thesand^  intaa  diy 
oake.  xlDiiring  .this  operation,  or.  until  the  cake  became^quUe 
(jbry^  the  ^sorption  of  latent  heat  would  prevent  the  temperature 
from  surptuf^ififf  the  ih^oiliiig  jpo^nt  of  brine.    But  do  sooner  was 

$if  diyiless  acoQaii[>lished^  tnan,- 1  itnagined.  the  temperature  of 
Q4|^W9  iWOttld  bagin  to  rise  above  that  pitch ;  the  portion  of  it 
n^t  the  fire*  would  gradmally  acquire  ared-heat ;  mat  then  th^ 
8jlJ4fbeing.inada  by  the  heat  in  part  to  assume  an  elastic  fona, 
mtnldk  b^  oant  iti  fumes  tbrougb^  the  dry  cake  just  desciibed>  and 
tmM^'by  partially  meltiog'  the  contiguous  partidee,  produce  an 
imAatiiialioQ* ' 

^  Such  being  my  theoietioal  views,  no  time  was  lost  in  snbmit* 
t^fgiliupiito^ilbe.teat  of  experiment.  Taking  it<for  mnted.that 
i(  qpiaatiM)  of  4mHsaJt  miwt  fcequmitly  be  formed  and  depositedf 
abmsp^tbiaaiid  and  gvav^,  at  the  bottom  of  the  ocean  (in  the 
HpffMf)  |)ah^ill.liave  ooeas^on  to  describe  at  another  stage  of  this 
paper;*  where  the  water  has  been  collected  by  its  superior  fiupe* 
cimimvitw,  inthe  form  cf  brine,  I  proceeded  to  make  the  tol* 
liwiii^4i>p6rimQoto^      ' 

^iShj  aaltuitei^ placed  sdpog  with  sand,  sometimes  in- a  separate 
lijpiiy  ^  AeibuMom  of  tbe  crucible,  and  sometimes  mixed 
tlotoimhoat  the^xperi^ient:  the  whole  was  then  exposed  to  heat 
ftogftW^^  ,  Lfinmid  that  the  salt  was  invariably  sent  in  fumes 
t|ura^  the  loose  mess,  mi  by  its  action  produced  solid  stone 
iia  ttJnmtaeDcemidelely  satisfaetoiy,  as  illustrative  of  the  i  facts 
isiiAilmigaw/;  vii  so.as  to  give  a.  good  explanation  of  the  pro- 
d|iotipa^«aAd-st^ 

These  artificial  stones  are  of  various  degrees  of  dural^ility  and 
hfmdttess  ;r^HM>me  of  them  do  not  stand  exposure  to  the  elements, 
ajidxnimble  when  immersed  in  water ; — some  resist  exposure 
fee  ]fwr8  ;-<-TOthers  are  so  soft  as  not  to  preserve  their  form  for 
ai^  Jeiigth  of  time;'^while  some  bear  to  be  dressed  by  the 
fj<|[ifl:  aiad>  it  nwy  be  remarked  generally,  that^  aa  far  as  the 
r^ttlia  of  n^  experiments  have  been  compared  with  nati»al 
8^tdei^p%  tte  jame  boundiess  variety  exists  in  both  cases.  A 
gtlifcii^g  innttnffp  of  this  resemblance  occurs  in  the  case  ef  thi$< 
[^gMl^igfa^  the  saildstone  of  which,.when  immersed  in  wator; 
cnuobles  down,  exactly  in  the  same  manner  as  those  resiritS'.of^' 
iliy^|i<>wttM»te  ybJlfth  taste  wuoh. of  salt.  .    <H 

jDie  fmms  of  the  salt,  no.  doubt,  act,  in  all  these  cases,  es  a 
New  Seriti,  vou  xiu  x      \ 
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flttk  on  t%t  fiiliceovd  matter,  and  thurt  cement  the  ^aceitijMU^ 
ttfetisB  together.  The  Society  dte,  donbtlens,  weH'  tWire  <'f:>t)|^ 
power  of.  salt  fumes  in  glazing  pottery ;  J^nd  fhc  iiiialbgjr,  1  optt* 
ceive,  is  complete.    It  is  the  application  alone  that  is  nev. '  j   ^ 

So  Tar  the  results  Were  satisfactory.  But  it  nelt  occtxnf^^^ 
fhdt  it  migtit  be  plausibly  objected,  that  the  presence  pf  the  si^^ 
perincumbelit  cool  ocean  would  interfere  witii  the  process,  :oii 
the  principles  of  latent  heat.  To  put  this  to  the  test,  l,pra- 
i^eeded  to  expose  a  quantity  of  sand,  covered  to  the  depth  of 
several  Inches  with  common  salt-water,  to  the  heat  of  a  furnace, 
Utid,  As  the  liquid  boiled  away,  replenished  it  from  time  to  time 
by  additions  from  the  sea.  Of  course  it  graattaUy  approaclte4 
to  a  state  of  brine.  But  this  proved  a  very  tedious  operation, 
requiring  a  continued  ebtrllitioh,  durirtg  three  weeks  witbout  - 
(leasing,  before  it  became  sufficiently  saturated  with  i^iilt  by  the 
discharge  of  the  fresh-water ;  and  I  thought  it  mucb  easief. 
ktiA  no  less  satisfactory,  to  employ  brine  from  the  first,  formed 
ki  onee  by  loading  the  water  with  as  mttch  salt  as  it  ^oiitd  dis^ 
solve,  amounting  to  about  one^third  of  its  weight. 

The  vessels  employed  in  these  early  experimetits  were  the 
latge  blacWead  cruciblds  used  by  the  brafiS^f*otmdersi  !  iGatled 
the  vessel,  which  was  18  inches  higl%  and  it)  broad,  nearly  td  the 
brim  with  brine  Of  filll  saturation,  the  lower  portion  being  oicn^ 
pied,  to  the  depth  of  about  15  inches,  with  loose  sand  from  th6 
Bea-shbr6,  tod  thorOtighly  drenched  with  the  brine.  In  tn^et 
to  hav6  k  view  of  the  progress  of  ihe  ej{!beriment|  1  pladed  sft 
earthen^ware  tube,  about  the  ,size  and  shapd  df  a  ffun-b^e^ 
dosed  at  bottom,  and  open  at  the  top.  In  ft  Vertical  position, 
having  Us  loWer  extremity  immersed  in  the  sand,  and  restohiti^ 
tb  Within  aboTit  an  ineh  of  the  bottom  of  the  pot,  wHUe  the 
Cither  end  roSb  a  foot  above  the  surface  of  the  brine,  and  dOuld 
be  looked  into  withouUncOnVenlene^. 

After  ft  gfeftt  number  of  experiments^  fumisliiiig  kn  tmbottn^^d 
i^ariety  of  resiiltS,  t  at  length  obtained  ft  conflrmafioA  Of  th^ 
main  object  in  view.  I  observed  that  the  bottom  Of  thd  porce- 
lain bftrrel,  fttid  of  cOurse  the  sand  in  which  it  rested,  becjftme 
i^d-hdt.  Whilst  the  brine,  Which,  during  the  experiment,  Hm 
been  cohstantly  replenished  frbm  ft  separate  vessel,  continue^ 
mei^lv  in  ft  state  of  ebullition  t  the  uppet*  portion  of  tbe^  UM, 

drenoned  with  the  liquid,  remained  permanently  qttite  loOSe. 
but  the  lower  portion  Of  the  sand  had  formed  itself  mto  a  soha 

vAKe. 

On  alloWiilg  the  whole  to  Oool,  ftfter  It  had  heen  exposed  to  ft 
hi^h  heat  for  many  hours,  and  breaking  up  the  mass>  I  Wfti 
delighted  to  find  the  result,  occupying  the  lo Wer  part  of  thp  po^ 
possessed  of  all  the  qualities  of  a  perfect  sandstone^  as  nmy  ^i 
seen  in  the  specimens  now  presented  to  th^  Society*  WlieimVe| 

Ibb  hiai  Was  hot  mftiilUin^d  so  long,  t^e  sandstode  tfhm  'i^ 
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^istrftess  perfect  in  its  stitictiire,  tasted' strdngly  of  salij 
dnB  k6nicft!tties  crinfAiled  to  sand  when  placed  in  wateh 
"'^Ittmy  of  tl^ese  eftrly  experiments  were  accomplished  ^tk 
tplemM^  buc66ss.  But  still  the  i^esult  was  somewhat  precarious^ 
antf^iidtljid  h6t  be  announced  with  the  confidence  that  I  felt  in 
ritescfiAiriff  my  fonnet  experiments  to  this  Society. 
"'Th^  dkHie  6t  this  uncertainty  I  traced  to  the  chemical  ope^- 
lilUbn  of  the  salt^  acting  as  a  flux  upon  the  porcelain  yessels 
einj^Idyjfefd.  * '  iThifil  Very  action,  I  was  well  aware,  was  the  main 
uj^ent  and'  cause  of  our  success,  when  kept  within  proper 
{iotthds ;  but,'  ^  being  allowed  to  pas^  those  limits,  and  to  act 
tiii  iJie  Containing  Vessel  as  well,  as  on  the  experiment^  itde-^* 
irtrdVed  thjb  velssel,  and  converted  the  whole  into  a  confuded 
)imi  of  aag. 

After  numberless  unsuccessful  attempts,  tod  after  returning 
fig^hi  ahd  ligain  td  the  charge^  with  an  interval  sometimes  of 
yMt^^  I  &t  last  met  with  a  quedity  in  some  of  the  materials  to 
Ifti  dlioff^tiifef  uillobked  tpt,  by  means  of  which  may  be  obtained 
Successful  resillts,  With  Scarcely  any  risk  of  failure, 
f  %  fbhhd  that  the  action  of  the  Salt  upon  the  substances  of  the 
BifU^blqi^  of  clay;  did  tiot  exett  itself  m  the  same  manner  upon 
ihiri^  btt  that  a  large  vessel  of  cast-iron,  18  inches  deep  by  10 
^"''^fe.  tltid'  a  common  gun-barrel  welded  up  at  the  breech,  and 
tf  it  tiirf  top,  enabled  me  to  work  with  the  heat  of  melting 
y,  iMthpiit  injuring  the  vessels,  and  at  any  time  to  produce  ^ 
bet  ffeestbne }  thus  satisfying  our  theoretical  expectations* 
S5jlft4ilkr  results,  In  aH  respects,  were  produced  by  exposing 
^^e'pdtiiiided  quartz  to  the  action,  of  the  salt  fumes^^-^nd  also 
W}leti,  gfi^veli  6r  any  other  mass  of  loose  materials,  was  used 
|<ik^d  6f  satid:. 

Having  now  shown,  in  a  satisfactoty  manner^  that  sall^  whe^ 
tftef  til  a  dry  state  mixed  along  with  loose  materials,  or  driven  in 
tkiih  through  them,  or  applied  iti  the  state  of  brine,  and  ex* 
posed  to  heat,  is  a  sufficient  agent  to  produce  a  consolidation^ 

itUhh  as  We  see  in  natural  sandstones  and  other  stratified  tocks, 
t  remains  to  be  investigated,  whether  an  adequate  supply  of  this 
fixxk  'inay  be  ri^ckoned  upon  in  nature. 

^"It'.is  Wl  knoWn  that  great  diversity  exists  in  the  degree  of 
gitf ui'atlbn  of  the  sea  by  salt,  at  different  places ;  and  Button  has 
fcfeific  ^t  iiiuch  pains  in  collecting  examples  of  this  diversity  in 
iis  jgeologlfcal  Volumes,  introductory  to  his  Natural  History!  It 
IS  %n6^ii  that,  in  many  of  the  communications  between  sea  and 
tM,  i  ^66n§tant  current  sets  one  way,  indicating  that  the  evapO* 
il^lbtl' rrclfn^he  sea,  to  which  this  stream  flows,  surpasses  iti 
^ttatftftyjts^*  supply  of  ftfesh-watef  from  the  rivers,  rains,  fth* 
iiBfttig«I,  Thfe  Is^emarkably  th^  case  with  the  Mediterrarieaif. 
|Hb^WM<%  ^^efi)ettial  strettm  s^is  from  the  ocedn,  at  th^  Ghit  of 
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Gibraltar.  We  have  reason,  then,  to  conclude^  both  {h&t'i!^ 
surface  of  the  Mediterranean  i?  lower  than  that  of.the  bcteUi, 
and  likewise  that  the  quantity  of  salt  in  the. former  if^'pcWfi- 
tually  on  the  increase  ;  so  that  the  specific  gravity  of  theyaltCTS, 
and  the  intensity  of  their  saturation^  must  ,be  p^rpettifeLll^'^ii'd- 
vancing  to  a  Sitate  of  brine.  I  am  well  aware,  that  an'atte|mpt 
has  been  made  to  render  such  a  conclusion  unnecessary,  by 'jlie 
supposition  of  a  counter-current  flowing  at  the  bottom,  cjtit  tjf 
this  great  basin;  but  such  suppositions  are^in  my  opinion,  alto- 
gether gratuitous.  . 

What  is  here  said  of  the  Mediterranean,  will  apply  no  less  ^o 

jother  seas,  and  even  to  the  great  oceans.    And  wnerever  a  basin 

occurs,  in  which  a  bottom  of  great  depth  is  surrounded  by  a 

ridge  comparatively  shallow^  we  may  expect  to  find  the  lower 

portion,  at  least,  of  the  water  in  a  state  approaching  to  brine.. 

Without  any  such  theoretical  explanation  of  the  manner  in 
which  a  supply  of  salt  is  supposed  to  be  formed,  it  may  perhaps 
be  considered  sufficient  for  my  purpose,  to  recal  to  the  recollec- 
tion of  the  Society,  that  there  are  in  almost  every  p]^rt  of  the 
world  vast  districts  of  rock-salt,  and  in. some  countries  extensive 
salt  lakes  and  salt  rivers;  and  19  our  own  country  we  haVe 
many  instances  of  brinie  springs,  besides  rock-salt  in  al^ttnd^nce. 
.  Here  then  it  seems  to  me,  we  are  plentifully  furnkhedVitli 
the  means  of  accounting,  in  the  manner  experitoentally  shoW^, 
for  the  agglutinations  of  such  gravel  as  that  of  Aitengaw  rad 
for  the  strata,  of  the  Salt-Heugh,  which,  by  an  easy  analogyy  nA"iy 
be  transferred  to  sandstone  in  general,  and,  perhaps,  to  Isttk'tlii^d 
rocks  of  every  description.  .... 

A  member  of  this  Society,  however,  well  known  by  his  ^ci^- 
tific  acuteness,  alleged,  firfet  in  his  public  lecture's,  and  after- 
wards, upon  my  requesting  an  explanation  of  his  objection, 
again ,  repeated,  that  I  was  not  justified  in  such  theoretical 
conclusions,,  respecting  the  influence  of  heat  at  the  bottdib  of 
the  sea,  sinpe  the  neighbourhood  of  the  cool  water  would  nece^ 
sarily  counteract  that  influence. 

,  In  answer  to  this  difficulty,  I  must  beg  leave  to  remark,  that, 
in  all ,  my  experiments  above  alluded  to,  the  sand  (viewed  fey 
means  of  the  gun-barrel)  was  seen  to  become  red-hot  duriht  the 
process  of  consolidation,  while,  the  superincumbent  brine 
remained  boiling  above  ;  and  it  was  even  found.easy,  by  supply- 
ing cool  brine  in  sufficient  quantity,  to  mainfain  the  temperattire 
of  tlje  fluid  permanently  sucti,  tha.t  the  hand  could  be  plnii'ged 
into  it  at  top,  without  injury,  the  sandstone  below  remaining  all 
the  while  at  a  full  red  heat.  But  whenever  I  repeated  this  ^i^j^- 
riment,  with  every  circumstance  the  same,  both  as  to  duration 
find  temperature,  as  in  the  example  above  detailed;  biit  in  which, 
instead  of  brine, /mA  water  was  used,  the  result  "w^s 'v^ty 
diflferent.    The  lower  part  of  the  gun- barrel,  immersed  itr  the 
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.JlUfid^  and' ia  whioh  gold, had  melted  in  the  bri^e  exp^rimeiat 
m^t  m^^ntioned;  now  Remained  permanently  black  and.  cold; 
i^nd^he  whole  of  the  sand  in  the  pot,  when  removed  from  the 
fijOroafce,  feU  out  loose  by  its  own  weight ;  not  the  least  tra^e  of 
*f;Qns,9Uaation  having  taken  place, 

j/  W^  mayitliAis,  I  trust,  .presume  to  have  added  one  more  new 
.^djmportant  modifying  circumstance  of  heat,  to  those  already 

SdrYanced  .in  support  of  Ihe  Hiittonian  doctrines ;  for,  since  it 
as  been  experimentally  shown,  that  heat,  under  the  modifica- 
tions produced  by  the  presence  of  salt,  as  above-described,  is 
fiilly  adequate  to  the  consolidation  of  loose  materials,  exposed 
,  to  its  action,  it  may  fairly  be  presumed,'  that  salt  has  performed 
,a  part,  and  a  very  important  part,  in  the  consolidation  of  the 
.striE^ta  of  the  globe.  ;  , 

I  should  ^)e  doing  injustice  to  the  subject,  were  I  not  to  state, 
that,  besides  the  views  developed  in  the  foregoing  paper,  and 
supported  by  actual  experipient,  many  others  have  occurred  to 
me,  respecting  the  agency  of  salt  under  various  modifications^ 
^nd  all  bearing  mpre  or  less  directly  upon  the  Huttonian  Theory 
of  the£arth.  Some  of  these  views  have  been  submitted  to  the 
l;est  of  exp.eriment,  and  the  results^  as  far  as  they  have  yet  beea 
carrie.^ji  give  me  great  hopes  of  ultimate  success.  Others  are 
{^|4}Vin  the  shape  of  mere  conjecture;  and  none  of  them  are  yet 
m  a  sta^  iOjIay  before  the  Society  in  detail.  A  simple  allusioa 
jip.  Q^e.Pf  two  of  the  most  important  of  these,  views  may  probably 
^p^,  received  with  indulgence ;   and  I  shall  be  very  happy  if 

-^SRS^^f^^^  P^^^^^^^  ot  adequate  leisure  shall  be  induced  to 

follow. up,  uy  actual  experiment,  what  I  have  thrown  out  as 

,^^re  ifiitt^er  of  specalation.  .       , 

,  ,,l|«Q9Pceive  that  salt,  in  the  state  of. fumes,  and  urged  by. a 

pQY^,ei;ful  heat,  possibly  also  modified  by  pressure,  or  perhaps 

c^Qfijibined  with  other  substances,  may  have  penetrated  a  great 

variety  of  rocks,  acting  as  a  fiux  pn  some,  as  in  basalt,  granite^ 

S(:c. ;  ^^lutinating  others^  as  in  the  case  of  sandstone,  pudding* 

stone,  &c. ;  softening  others,  as  in  the  case  of  contorted  strata 

.oi^  grey  wacke,.    In  many  cases,  too,  I  conceive  that  these  fumes 

may  have  had  the  power  of  carrying  along  with  them  various 

.  other  materials,  such  as  metals  in  a  sublimed  state,  which  would 

.19,  this  way  be  introduced  into  rents,  veins,  and  cavities,  or  may 

j^ven,  have  entered  into  the  solid  mass  of  the  rocks,  which  I 

imagine  these  fumes  may  have  had  power  to  penetrate.     I  have 

I  already  tried  some  experiments  in  pursuit  of  these  ideas.     Salt, 

jijtbir  i^$tance,  has  been  mixed  with  oxide  of  iron,  reduced  to  fine 

!m>wder,  and  then  exposed  to  heat  along  with  quartzose  sand. 

.  ,7|^he.  iron^  I  found,  was  borne  up  along  with  the  salt  fumes.   The 

**pap4^tQne,  fprmed  in  this  way,  was  deeply  stained  with  irqn, 

y^ji  otliev  most  curious  appearances  presented  themselves. 

S^dj  ^'^^'P^^.  who  has  seen  a  saticlstone  quarry  must  have  noticed 
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evident  traces  of  iron,  tb^reck  facing  jitained  in  a  great  variety 
of  ways ;  sometimeg  in  parallel  layers, — sometimee  in  conoentriQ 
circles,  or  rather  in  portions  of  conocaotric  spileres^Uke  the  coats 
of  an  onion^^^and,  generally  speaking,  disposed  in  a  way  not 
accountable  by  deposition  from  water.  All  these  appearaacee 
I  would  4KMM>ttnt  for y  by  eopposiDg  thexQ^  eitimrjiiweJopLoment 
0^  its  aggltttinaticm  into  sandstone^  or  at  pi^me ijralDif ^q^ffnt 
period,  to  have  been  penetrated  by  the  fum9fi^  orsalt^  ,4^^e4 
with  ixon,  also  in  a  stale  of  vapour.  . .    . , ,.     ^  .  ij  •  :l  *' 

I  may  mention  one  very  curious  result  of  my  ^^{^rinleo^ 
with  salt  and  iron,  acting  upon  sand,  namely.^  that,  }lpQ^,1>n^<f 
ing  up  the  ^ecimen  of  artificial  sandstone,  an  appQaxanc^oftef 
presents  itself  of  incipient  crystallization^  it  I  insy  u^e  t^ie 
^rm;  a  number  of  large,  shining,  parallel  facepi  perv^ule.tfl^ 
whole  mass,  and,  by  holding  the  specimen  at  the  pron^  togl? 
to  tha  light,  thi^  appearance  becomes  very  obvious.  Wh24t\mp 
nature  of  these  crystals  is,  I  have  not  investigated;  but  aS:  thejf 
yery  much  resemble  what  we  see  in  different.kin^  of  aan4st(]^Q|^ 
I  am  of  opinion  that  they  hold  out  a  fair  e3^pe$^ajtu)j;iy  q{  f^ 
beinff  able  to  produce  many  of  the  crystalline'  appe^r^i^r^vW^ 
which  we  are  familiar  in  nature.  -  t  ..r     :,<r 

Common  sea»salt,  auch  as  I  hav^  used,  as  is  weUJ^w^iii? 
Iftot  pure  muriate  of  soda;  and,  in  my  ejcperimentgj^  Ib^ye  m^(i4 
various  other  eubstanees  with  it.  In  Nature,  w<^  ;nuat  fiijyppofie 
that  various  contaminating  substances  would  in  jike.i^fli^my 
occur,  to  diversify  the  phaenomena;  and^  ^ceofdi^g!y^,y|l^p^f^ 
£nd  a  boundless  variety,  in  the  aspect  not  oply  of  f^l^^tpp^^ 
Imt  of  almost  every  kind  of  rgck;  and  I  aqx  by  no  mes^^  V^^ 
out  expectation,  that,  in  the  course  of  time,  we  shaU|be^blQ^p 
imitate  in  our  laboratory  as  many  of  these  varices  as  w^ci^{)iO^ 
to  exhibit.  „  ....,,. 

I  have  long  beqn  engaged  also  in  a  series  of  e3(pei:imentiii|i4)p 
the  formation  of  Cfystmlites,  the  name  by  whic%  as  l^^hav/e 
before  stated,  every crystallizedrock might,  perhaps»,bi^ji^qi^Uy 
distinguished  in  contradistinction  io  Aggregate^  or  those  ^n;ifa 
<)(  fragments*  This  great  object  in  experimental  ^plogy,-  I 
•hope  to  aoGomplish  by  means  of  an  instru;mmit<whicli  I  ha^re 
l(H)g  had  in  use,  for  the  regulation  of  high  heats,  a  descrifk^fui 
of  which  may  probably  *soon  be  laid  before  the  Society,  to^jt^))^ 
widi  some  furUier  result^  in  support  of  the  Huttonwi  Theofy,  qf 
the  Earth. 
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iftitijr'  af  tfiisicneetf  *«i  iii«mbtr  by  M.  Ballftit,  of  Monlpf  llier^  i« 
wluim  fae  aanounoes  tli«  diteovfiiy  of  a  oevr  elmnittitiiPf  Mih» 
ttaiieif,  mhick  lie '  denominsttttB  muride.  Tbn  fltambir  ykm  m* 
fevmd  ifor  exftnttnution  to  M.  M.  Vftuqiielin,  Thanard,  c(Bd  Oi^* 
i4VMao ;  Imt  the  Ibilowttir  is  n  «ketcli  of  its  eontents. 
:  &  its  iMsbmbined  ttafe,  inuiide  is  a  reddisk  iiqoid,  n^itii  tA 
^0ar  FtsMibiin^  that  of  ehloiine  \  its  specific  gniTti^  is  fl*96Sy  it 
IB  ydatt^f ,  and  boils  at  1 1 7^^E\abn  At  a  pressure  of  7i6  cait,  itjriiFAi 
ariiad  vwpour  i«s€nibl]iigxii4|r<nis  gas.  It  remaim  fluidat  14^  nh.  % 
as  Bohd)ie  in  vMk,  «dicoh<d,  and  ether;  is  not  dte«ed  foya  re4 
heat,  or  by  the  eieolrio  ounont,  extiaguishetf  bumin^  bodies 
iHiieh  ate  iannersed  in  its  ▼apour,  decoloritEes  indigo^  and  com^ 
binnis  wtth^moit  of  tlie  sioipfe  bodies,  Ibifmb^  cooi^^isiflids  ^^ak>^ 
g^ous  to  those  produood  by  chioiine^tod  iodiQa  under  the  same 
drebunstatmss;  Iteombtass  «vith  nascent  hydrogen,  losins  ii^ 
etiUkmt,  sBid^  acqtOfin^  the  propeities  of  an  aeid;  termed  by 
If .'Blcllairt  hydromtindic  aeid.  ^This  aeidis  readily deoon^posed 
b)rdslortite,  whioh  unites  with  tilie  hydrogen,  ana  iibeinlee  thif 
iHttitde  'itt'the  f<mi  ^  «ed  vapours;  It  is  not  deooBupoai^  by 
iedite,  bat  on  the  eontrary  deeomposes  hydfiodic  gas,  and  sepa^ 
xiite^  the  todhiei  Hydrdmnridie  eetd  Is  not  decompeeed  by 
okygen.  Potesshiaa^^ne^ifon,  tin,  and  other  metals,  deeotiipoaa 
it,  disengaging  Ae  hydrogen,  and  dnittng  with  the  mtnide  %  the 
resulting  compounds  are  in  eyery  tespect  analogous  to  chjiofidas. 
The  WkH^fiie  'of  potass^am  has  the  onbic  form,  like  the  iodide 
itld  the  eUi^d^  of  thie  etetal. 

!ILBailaft  mentions  se^^rtl  proeesses  for  obtaining  diis  suh-r 
Stance.  One  of  them  is  as  follows  t  He  passes  eeertain  quantity 
of  cUorine  into  the  motfaer^water  of  siiit-pans,  which  decomposes 
fte  combined  hydromnridieAeid  it  contains,  the  muride  in  aohntioa 
givteg  the  finid  a  tod  colour.  This  solution  is  then  agitated  with 
cthetp,  which  dissdlires  the  muride,  and  by  the  eddition  of  caustio 
potash,  ^  smrsdtiw  of  potaasinm  is  fermed,  which  is  easily  sepa* 
rated  in  the  solid  form :  this  combtnatioii  is  dec(Mnposed  in  th^ 
sequel  by  means  of  sulphuric  acid  and  oxide  of  manganese. 
The  operation  is  performed  in  a  fflass  retort,  to  which  is.adapted 
a  horizontal  tube  containing  cmoride  of  calcium,  and  to  this 
tube  is  adapted  a  smaller  one  immersed  in  a  receiver  properly 

coi4«d.  T^  wvride  h  to  be  k^tm  n  grQ4^-#tc^p]^/9d  bottle, 
wim  #  smajl  ojswtilyr  pf  oomnon  sulphurie  s4d#  mhkk,  Imng 
lighter  thwPL  im  jonride,  flosta  upon  it,  jaod  pieyeol^  ite  ovij^ 


■ .  .  .  ♦ 


''■'  '^  "'*  '^'^  ••-»•.■  ri.  r  .J'  ,.'U7.  4"    I/'  '»r   ;.|,/q  /J  bn/?  ,bnbi?M 
^2., Spontaneous  Combu^ion  of  Chlorine  and  Qlefiani'Ok^"^^^ 

ai*^  liabfe  t^  ett)lod6;  Wh^  stMiek^l^  tbtf  «f fec»y^i#r<fli« wrig 

iii;wlii)6^'tllei^e  tii«ty^^^  e*|Mb^d>  '^eti'^kk^tW  d^ffl(MdiglitBci0 
a  cloudy  «xitl  sbdwy.d^y;  {1 1iKve-M«;M^i|Mbite^^ 
a  oin^ii^r  action  on  the  part  of  chLorine  and  olefiant  or  heayv 
carlbtiiretted  hydrogen.    It  is  well  known  that  when  mingletl^^a 
about' e^Halvolames,  they  combine vquietly^  and  become|con«9 
densed  inijo  the  peculiar  aromatic  J  oiljrlooking  substance,  mce^ 
oalletd  chloric  ether.    This  effect"!  had  )bo  often  witnessed^  jand; 
bad  never  seen  any  material  vari^t^on^in  the  result,  that  I  Waaf 
not  prepared  to  look  for  any  thin^^se.    But  in  an  experiment 
of  this  kind,^  (January  5,  1826,)  happening  to  mingle  the  cUo^^ 
Htie  ^i^  th^'dlefiaiift  g^js'lrff^d^  liipianaeri  ^vAkA^fSeh^fm 
^ravtil^tifefriUoi^/tbcf  ck)m&iiW4^on'Wfen4i'o»ttoitt8linriyirtkm]^^ 
€tLt  r^^(fts^"^^^''^ti''  <)feye)<^etGt ;!'ttfid)AQH(Uigfnmi*^ 
atlM^  ^^U^tkt^',  %«C^^a8*  leMtt  sbUbd4*U  ai  kaonl^o&iii. 


usuc|].  Kepeating  the  experiment,  in.  thn  n  maiml  ifiijiij^j JhCi 
j^sM  !M  t^te^oSd^  ^Itii  bdn\(m  %ikk)  isiiMits/  apftoBBtb^drithr 
6ut  Hiihgfiiig  ftiuch  M^c^pi iMlli^f istirfifideb^MH^  ffifalbrii^^ Ii|«) 
terting4ts^<![ti^>eloIbUriatid«h<^  (>lb^gas:itiedknifl^liiglQitifti 

#&teh  iv^^  of 'tbe  iciipa<%!ofifiviis>  ovHwi  qdlurka  ^^kagaihrliMil 
ditt  off  the  watei<wi1ilb'a^Iighe>rfiporb-4a  denteetlbpiiAitnofidbua 
ctlal'IhieA  the^tesd  and^  i9<>al^H»iittea«htfe|cfofoltelii^^ 
the  chloripe  disappeared..    The  appearad00sviiefd;rAmi3brdib^ 
il^s^  Which' ati  exfiifrit^d^Virheh  W  ti^^'^^p^imr  dttcogstw^n- 


Reflecting  on  the  circumstances,  I  was  led  to  beluMoi^Mirtfia 
pecalidr'effeti,  iii'thi$  Y^as^^  aiioa^  bomc|;UtIila0t,«aM](txi9m^ 
tiie  ^eM  di0«raice  ii/the^8p^ilitt?'girfl[?tli^bft^ilieJbMiiga^ei^  the 
kctltm  tofok'^ace^rhidpAlIy  %it\kttYniwm!9Lc»ib(  cbnliuNii^aa 
thus  the  chlorine  acting  upon  a  com^riituiid^ijtlnii:  ntliniM^Wf  trf 
itifiatihildbl^ ^a^,  tb^twabeeame boi lieiKtto^ isii ±d:^piamitA^ilfhid 
ilMil/aliddt!.'  J^^'^ndW'  6c<a^ry«i)MC|*>ifiiiipwdtr^iQhnm^ 
Whi^  tiitiy^iDVblvef  dat/een^oti^  tovb^ieneilyLnttted^ttn^qwe 
'Mrd^'- b!<^  kiv%!i^e  '6f  totltSig^tioi^esi^ttort  (Mbevwiiidli  astH^atHd.4« 

<'i  '''';'^"    :'-'"i'.  <i  -w  ^J-%':'* '*•  ^,.  .I't^^fj'^'i  vi)x:*i'iiB  sDi/hua 

^' %{&^^8ti!)Bl^t^  wa^  rthUover«d  itt^^Ui  '8«llll^t^iof  flbten. 
tm^B^  k1J6ti{llTe  ie^gii^s^fi^MaUrid,'^y^llfi.lUld^ 
mignufacturer.    The  crystalline  form  is  described  by  M.Cordier, 
d  the  analysis  is  by  M,  Casaseca^  Professor  of  Chemistry  a| 


Madrid^  luid  a  ]m|Hl  of  M.  ThenauNi^  in  hofiomr  of  whoiii  lie  hli9 

The  forms  of  the  crystals  are  easily  ascertainableji  t)ut  the 
ptettadmilopjttit^ieil^  iii4i»itof:a4M^uiP$i(te^i^^  the 

^»Ke»tfbWii^i!^rfn^^i(ire  ure^i  hWeveri  even,  and'thje  primary 
livM^fbfjfthe.ldiyytftLiflcd^ti^  with  considerable  accuracy ; 
flKe^>lM'^^N^8^ll>^HSi^l<}^  in.  one  direction  the  lamintpare 

j^erfeiiUy jimASlhiwd  br^limt*  .  Thei  primary  form  (^.  I),  indi- 


Jirm.^iMj /•»  f  ;  ;».* 


etfled^^bycMMg^  it^Aioght  pfismtwith  a  rbomlnc  b^se^  thcl 
anj^lis^iof  ^vdikth  m  mearhr.  136^  and  6&^i  taking,  the  mean  of 
Mniral'iieaenseniekils^  tflie  height;  of  the:  lateral  planes  is  to  thal^ 
fiMiie'aaamjilL  as  lAl6(l£*|t£»,eleaTag^isi|iost  distinct  k  the 

^rillwafA^flmitfrprxamtiet.  of  tf^  ciy«ita} ;.  fimt,  the,  octabeikaii^ 
(te^ 2)gnlbiiB  finteed^hyfaidtomottsnl of  tworows  of  mpleculea 
M^eiglil^ioBnflie  cdgefl^oStiie  base«  of  the  pnqaary  prism,  the 
ootaliedmtiiis  iydumtbcul^  lend  veiy  flat  in  the  direction  of  thel 
tomilkfdktifgotmk  efi  th^  htties  of  the  piunary  prism.  Its  vertical 
sMfontdnitbRfdireottoti  otthet  grater  dia^oiutl  of  the  base  is  it 
Atehtfy^nt0«tt>lDb^iii0smi^  of  winch  coincides  with  the 

siMbtfUiofitbe^eiystati'-A..,'- .;.>•  

-iiT|ie)»eleo]Uk¥uriefy;4flg..3)  is  the  preceding  crystal,  with  tb^^ 
sunmiiits  replaced  by  a  rhondMe  plane  parallel  io  the  bases  of  th<^ 

oi'jpbe/erystds^nrouhli probably  be  doubly  refractive,  but  they 
arb  not />wiflftftiHy  .tianspagent  to  admit  of  this  point  being 
fletemuiled.)  i<Theispeoifio/gi»ivity  is  nearly  the  same  as^that  or 
giaMberitin  muiab0ntj2i7.3.i: 

Oi  31ieefae8siqM*t^lMmMBtcrs4»f  the  cryatak  are^tiiat}  si^hen  emoaed 
iflfiliMiw^,  theflMQmeiopaqoei  anid  the  sud^eis  covered  witb 
a^^wdef  wteekiia  ceadily  revooved.  According,  however,  to 
M.iOlMfsedfi^;  this  ia  nlot  crwtna  to  the,  loss  o£  water^^  but  to  the^ 
absorption  of  a  small  qnantity,  tor  the  salt-is  perfectly  anhydrous 
losing  scarcely  any  weight  by  exposure  to  a  strong  heat ;  and 
this  little  is  probably  derived  from  the  slight  efflorescence  at  the 
surface  already  noticed.  Thenardite  is  perfectly  soluble  in 
water;  the  solution  when  satuf  ated  is  slightly  alkaline.  When 
|ro^jBU|r4tfjt|^|^bsin0  acid,  U  effOTfsces,  owing  to  the  ^vo- 
ii^MiiiiiSB^^W  iwaAfes>; .  Ewmin/ftf,  by  the  usual  re*ageft^ 


m  toe  foUowing  proportioiiB :  "  ^^  ^  . . 


•    1  t    •      J 

C^Aonate  of  soda.  •....•;.,., /,^;.,,  ^^6^f  \  V.    V^ 
'   lOOOO      * 

MlSCELLfN^OUB.  .?,  v    " 

4.  Remarks  on  Bowlders.  .  By  Peter  Dobson. 

I  have  had  occasion  to  dig  up  a  great  number  of  bowlders,  of 
red  sandstone,  and  of  the  conglomerate  kind,  in  erecting  a  cot-» 
ton  manufactory ;  and  it  was  not  uncommon  to  find  them  wonl 
smooth  pn  the  under  side,  as  if  done  by  their  having  been 
dragged  over  rocks  and  gravelly  earth,  in  one  steady  position. 
Qh;  exaiftintitioD,  they  exhibit  BcnJim^B  and  fumid^B  04  tb^ 
i)briuif4  ^t )  .and  if  among  the  mi^evalt  owiposiog  the  ri 
tiliere  happened  to  be  pebbles  of  felspar,  pr  quiMrt«,  (wbich 
B^  unQommouy)  they  usually  appeared  not  to  be  worn  ^  9mi  , 
as  the  rest  of  the  stone,  preservmd^  their  moird  tendel^  puiti  in  A 
ridge,  ^M^oduig  some  inches,  wliea  seveifal  of  thm  p^les 
]^pp0n  to  be  in  one  blook,  the  {^reserved'  ridgQs  were  on  ti^' 
i9H<n&  side  of  the  pebbles,  so  that  it  is  ea«y  to  deteinniM  wbicj^ 
part  of  the  atone  moved  forward,  in  (he  net  of  wesdng.  •  i^ 
.  I  h^ve  caused  blocks^  with  the  above  appfearaDoeli,  Ma 
veighiog  ifi  tons,  to  be  split  up ;  and  there  are  now  a  uttiimiyr 
of  good  specimeaa  about  the  cSaee,  that  will  weigh  from  10  to 
50  cwt,  dug  out  of  the  earth  200  feet  above  the  atieasii.  of  waien 
ia  the  viciAitv,  ' 

.  These  bowlders  are  found,  not  only  oo^  the  sitrfaeei  hut  I  have! 
discovered  them  a  number  of  feet  deep,  in  the  earth,  ill  Ibe  hai4 
eojupmiiid  of  clay,  sand,  and  gravel '  .         .       ' 

One  block  of  more  than  30  cwi;.,  marited  anil  w6n»  as  above 
4esf:ribed,  was  dug  out  of  a  well,  at  the  depth  of  24  fiMt;  a 
part  of  which  is  still  to  be  seen. 

BowUers,  with  these  masks  upon  the«i,  I  have  ohsetved,  not 
only  in  this  town,  but  in  Manchester,  BUiugton,  and  WJlbraWe. 
\  I  think  we  eannot  account  for  these  appearaoeeSp  nnless  we 
oall  ia  the  aid  of  ice  alons  with  water,  and  that  they  have  bem 
worn  by  being  sm^ended  and  csgried  in  ioe,  over  oockif  m^ 
earth,  mader  water.  ,      ^ 

.  It  is  stated  in  the  Edinburgh  Encyclopedia,  vol.  ^i,  o. 
ihat  ^^  fidds  of  ice  souiettmes  rise  from  the  botton,  and  \ 
with  them  masses  of  rock,  of  sevi^a]  kundifid  tons' 
Tbeae  emases  ef  stoae  am  imbedded  is  the  ioe,  lihey  an 
^ong  mlii  the  ice,  aod  depoatted  oaei^psBa  At  a  gpait  tuiiltaim 
from  their  original  situation.'' 


vicinity,  u^ojr^^r  that  in  otber  plaee^^  if  siioikr  .^ppef^aw^ 
fim&t,  tb^  iMy  be  aotioecl,  Sneh  ^bB^rvations  mm  lead  t^ 
pix)bab]e  cmdnmem  vaspecti^g  the  transportation  of  Dpwldiefi, 
and  the  |pfj;i)^ion  of  banks  of  e^rth^-^Au^ncHti  Jottroal  4^ 


$•  Nev  Species  of  Salamander^  (inhabiting  Pennsylvania^  B^ 
Richard  Harlan,  M.D.  Prof/  of  Comp.  Anat.  to  the  Phil. 
Mus.     ,         ,. 

o .  Jlavisstma. 

,  ^%ar.  Browi^isI^  y ellpw  abpv^ ;  clear  bright  yellow  b^atb^ 
^^'mairkea  wiih  ^uree  blapk  fine^  j  tail  comp^?s&$4,  )wg^ 
^an.tne  body, 

P^nd^flf,    "tfii^l  l/^ngth  three  inches  two  tenths ;  l^gt)^  of 
^ta^\  oq.e  jpc^  ixine  tentt^s ;  of  the  bo4y^  bje^4  iuolmY^qipg 

^•Qe^rtptipn.  A  long  ?Jia  /jtei^der  a^imfil,  hea<f  mrpaa^i:  tA9^ 
^.lipdy^nf^er  cU(>res$ed^  eyes  prominent^  iriit gi|t yellow j  ^ 
|rojaa  ,t>lMF-  1^?^  .91^  ^^p)^  ^^de  of  the  spiae  extending  froqj!  ^^ 
^yifJ^.P?.  f,od  pf  ,t^e  t^l .;  a  ^^rrow  depK^sed  bla,Qk  ,line  .§1P^ 
l¥jS^9f  ijopg  tjj^  spin^.  frw  tl^  occiput  to  the  bagie  prihe 
^^^  |ul  th?  under  ^p^rts  of  the  apimal  pt  a  deep  yellow ;  neaj 
separatecij(r9ia  thf  neplt;  %  a  tr^nsyersQ  line. under  th^t];tro%^ 
^l^^ogjjflresse^,'  niucn  Jionger  than  the  body  and  l^ead.  .  .  , 
.^^jjtej  t  tav|^  paught  i^eyeral  of  these  animals  beneath  ib^ 
|k>^^  )4 joipi^t  pla4:e^,  or  on  the  borders  of  broot^s  m  £fha^ 
»tiu^^jq|ns  j  it  13  a  very  active  species  and  sometimes  attains  tf 
threie  inches  in  total  length ;  the  black  lioe  in  the  doiiisal  furrow 
k  soQ^e|;JlnpLe^  w^^tingi  '}sx  which  oa^e  the  back  is  mottled  widji 
]p|u;f:-7pl^(ied  in  spirit^  the  yellow  colour  is  des^oyed..  T^i^ 
species  will  occupy  an  intermediate  station  between  the,  S^  U^^ 
hneata  and  S.  ruoriventris,  A  specimen  is  in  the  cabinet  pf  ^e 
AcadV  of  l^at.  Sc.  of  Phil. — (American  Journal  of  Science.) 

6.  On  the  Semi^decussatioji  of  the  Optic  Nerves. 
'  -  ^      :  .    .     '       '    By  Dr.  Crawford. 

\  Mrs.,.B.  at  65^  had  a  slight  hemiplegic  attack  of  the  left  side^ 
^|Il  pec.  1^16..  She  regained  in  great  measure  the  use- of  her 
lifj^bs ;  ;but  i^e  following  affection  of  the  sight  continued  from 
tne  time  of  her  Seizure  till  her  death,  about  five  years  aj^;^ 

"^  ,  j^db  she  looked  at  any  object,  she  could  only  see  one-half 
oj^ft  .distiyijpt!^,.  the  cipher  being  veiy  obscure.  For  e^^Qjnplje^i  m> 
^0^^  ^J^  peiisson'^  &ipe^  she  cpuld  oi^y  se^  distinctly  thptw^fl 

whether  w«  ipoked  wi&  ooth  eyQi#  Of  Qoly  wMb  ^Pt^imi' 


ti«  New.SdeHtffie  Books.  10^^ 

but  when  she  looked  with  her  left  eye  oidy,  the  obscuiily  was 
greater.  When  fourfiogers  were  held  before  her^  i^e  coiufd  see 
Two  of  them  distinctly;  the. third  she  could  ciistiagui^ti^  .^ut 
could  not  see  plainly;  the  fourth  she  coftlfi  ji9t/^it  at*;fll. 
When  she  looked  at  three  fingers,  she  could  seef  two  of  4b«m 
prettyplainly ;  the  first;^  bowc^er^  moretlian  theileoond^Abdlth^ 
Ihtrd  she  could  not  distinguish  at  all.  WhetkAekKiatodMt^tWo 
£ngers,  she  could  only^ee  one  distinctly. 

After  she  had  recovered  so  as  to  be  able  to  get  out  of  bed,  it 
was  discovered  that,  although  she  could  only  see  one-half  of  an 
olgect  plainly,  when  held  directly  before  her,  vet,  if  it  was  moved 
to  her  right  hand,  and  she  continued  to  look,  straight  forward, 
fihe  could  see  the  whole  of  it  distinctly.  On  the  contrary,  if  it 
Ifnas  moted  to  her  left  hand,  keeping  her  eyes  fixed  as  before, 
jibm  could  not  perceive  any  of  the  object  at  all.      ,  ^ 

Dr.  Wollaston  does  not  notice  this  last  circumstance  in  the 
^urttnces  he  relates ;  but  it  appears  to  me  an  addttaomd  coiifirhi- 
ation  of  his  opinion.  The  defective  vision  was  owing  to  thcf 
inserisibility  of  otife-half  of  the  retiha  of  each  eye ;  and' that  was 
bccstsibhed  in  thjs  instance,  probably,  by  pressure  on  the  tight  tiia- 
iamus  nervi  optici,  where  the  nervous  fibres  thence  proceeding  ioH 
tbe  supposition  of  this  5em-(/ect/s5a^ton  with  those  firom  the  left 
iliilamus)^  finally  expand, into  the  righthalf  of  the  retina  of  eac^ 
eye.  This  part  of  tne  retina  being  insensible,  the  hiys  of  Ifglft 
ifkkih  .pftssedfo  it  from  objects  o^  thq  left  of  the  centre  pfvisiQn,' 
produced  no  sensatton.  Bui  when  the  ey e«  were  kept  fixed,  and 
the  object  to  be  looked  at  moved  to  the  right  of  the  centiTeiiof 
^sion,  80  that  all  the  rays  from  it  passed  to  the  left  and  ^uhid 
^alf  of  the  retina,  then  tlie  whole  of  the  object  became  visible. 

'  It'ishould  be  remaiked,  that,  although  the  sensation  oF  oi^Iy 
th^  lejfi  sidfe  of  the  body  was  impaired,  yet  it  was  the  WgAf  hatf  df 
each  retina  which  was  insensible. — (London  Med.*  ahd'PiWs. 
Journ.)  '    "    ' 

fTiiuhesUr^  Nov.  5y  1824. 


*.* 


Article  VIII. 
NEW  SCIENTIFIC  BOOKS. 


;       .  PUSPAKINO  FOR  .Pf7BUCATl6ir. 

Mr.  W.  Phillips  will  shortly  publish  a  new  and  improved  Edition  of 
Us  Oiitlinfis  of  Mineralogy  and  Geology,  for  the  usepf  young  persqns. 
iThe  Flasdonai « Calculus ;   an  Elementary  Treatise  designed  fox 
Students  .o£tbe  Univ^ties,  and  for  all  those  whp  d§sireto  be^cquainted 
•rilhlbe  principles  of  analysis;  by  T.Jephson,  BD.  U    /' 

.i^ejBtores.  on.  A»tronomy»   accompanied    and  illustrate^,  byjib^ 
i|li|R9b^«pn>or  a  Series  of  moveable  Diagrams.    By  W.H.  f^icpr. 
Travels  of  Ltbe  Aussiaa  Mission  through  Mongolia  to  China*  .  jpy 
'"'   '       'ii  withpotes  by  M«  J.  Klaproth.    2vol8.8v6. 
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;  ^b^ctet's  Principles  of  Dental  Surgery,    ^yo.    14*. 
';'ScrEktchle;^V London  Dissector.    6*/ 

'^FyV^s  Manual  of  Chemistry.    Is.  .  .< 

>  i^SttR](iueI]^*8  Directions  for  preserving  Insects.    5«.  ff 

"»'llIbtii!on*«'OiitHneB'  of  Lectures  on  Mental  Diseases.    lQff«  6if.   . 
■  Biougli  Notes  across  the  Pampas  and  Andes;  by  CapL  J.  IL  Hea4^ 
9s.  6d. 


AaricLE  IX.   . 

NEW  PATENTS. 

Count  A.  Eugene  de  Rosen,  of  Princes*-street,  Cav6ndish»si](uare» 
for  anevr  engine  for  communicating  power  to  answer  the  purposes  of  a 
8team«engine>-Aug.  1. 

J.  B.  Wilks,  Tandridge  Hall«  Surrey,  for  improvements  in  pvodoeiDg 
steam  for  steam-enginesy  and  other  purposes. — Aug.  2. 

1m  W.  Wright,  Borough-roady  engineer,  for  improvem^|;a  in  tl^t 
construction  of  trucks. or  carriages,  applicable  to  usioful purposes.-^ 
Aug.  2.       . 

..jT  Williams,  ironn^onger  and  ships' -hearth  manikfaciurer,  dnd 
J.  poyle,  mechanist,  Commercial:road,  for  an  apparalds  and  process 
for  separating  salt  from  sea- water,  and  thereby  rendering  it  fresh  and 
Atfbi*  Use.— ^Auff.  4. 

*'£.  Hazard,  Norfolk-street,  engineer,  for  methods^  of  preparing 
enplosive  mixtnres,  and  employing  them  as  a  moving' power  fbr 
itaachincTy.-— Aug.  12. 

'J.T.Thompson,  Long  Acre,  oamp-equipage-maker,  fbr  .improvep 
mentB  in  niakmg  or  manufacturing  metallic  tubes,  whereby  stprengtb 
add  li^tnesa  are  obtained,  and  for  applying  them,  with  various  other 
imprpyements,  to.  the.construclting  of  the  metallic  tube  and  other  bed-, 
steadsi— Aug..l7. 

J.  C.  Schwieso,  Regent-street,  musical  instrument-makeir,  .for  im- 
provements on  certain  stringed  musical-instruments.— rAug.  22. 

T.  Burstall,  Leith,  and  J.  Hill,  Bath,  engineers,  for  improvemtota 
in  the  machinery  for  propelling  locomotive  carriages. — Aug.  22. 

J.  Yandall,  Cross-street^.  Surrey,  for  improvements  on  apparatus  for 
cooling  and  heating  fluids.-^  Aqg.  24. 

F.  Halliday,  Ham,.  Surrey,  for  improvements  in.  raising  or  forcing 
water. — Aug.  25. 

W«Downe,  Exeter,  plumber  and  brass-founder,  for  improvements  on 
water-closets.— Aug.  25. 

R.  Busk,  and  W:-K.  Westley,  of  Leeds,  flax-spinners,  for  tfliptove^ 
mentis  in  machinery  for  heCkliilg' Or' dressing,  and  for  breaking'>  scutch- 
ing, or  clearing  hemp,  flax,  or  other  flbrous  substances;'— ^ Aug. '29;- ' ' ' 

W.  Day,  Strand,  trunk  and  cftrop-equipage-maker,  for  ioiprovekneiits 
bA  bedstend^i  which  are  also  applicable  to  other  purpos«b.-^Aug;^« 

T.  II.  WiUibms,  Norfolk-street^  Strand,  for  a  machine  fot'ae^jMytJii^ 
biirs  or  othfer  substaneetr  fntoi  wobl,  bairv<)T  fat.-*%ej\ilf^\^  ^-  ;'^*  '^• 
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Article  I. 


pi^raphical  Account  of  Alexander  Wilson^  MD.  late  Prqfmor 
y^  of  Practical  Astronomy  in  Glasgow.*     By  the  late  Patrick 
Wildon,  AM.  Professor  of  Practical  Astronomy  in  the  Univer' 
«ity  of  Glasgow.t 

Alexander  Wilson,  MI),  late  Professor  of  Practical 
Astronomy  in  Glasgow  College,  was  a  younger  son  of  Patrick 
Wilson,  town-clerk  of  St.  Andrew's,  and  was  born  there  in 
1714L  He  was  very  young  when  his  father  died,  and  was  after- 
wards brought  up  by  the  care  of  his  mother,  Clara  Fairfoul,  a 
person  much  respected  for  her  prudence,  virtue,  and  piety. 

-'Having  received  the  usual  education  at  the  diiSerent  schools, 
he  entered  to  the  College  of  St.  Andrew's,  where  he  made  great 
proficiency  in  literature  and  the  sciences,  and,  after  comnlettng 
a  regular  course  of  studies,  was  admitted  to  the  degree  of  Master 
of  Arts  in  his  19th  year. 

.  Before  the  expiration  of  his  academical  cours(e>  his  inclinatioa 
led  him  to  prefer  the  study  of  Natural  Philosophy,  and'particu-' 
larly  thos^  branches  of  it  which  relate  to  Optics  and  Astronomy. 
From  his  earliest  years  he  discovered  a  strong  propensitjr  to 
several  ingenious  arts,  among  which  may  be  mentioned  drawing, 
modelling  of  figures,  and  engraving  upon  copper-plate.  Even 
when  a  boy,  he  often  devoted  his  leisure  to  such  employments, 
and  though  in  all  of  them  he  was  almost  entirely  self-directed 
and  self-taught,  yet,  from  time  to  time,  he  produced  specimens 
of  ingenuity  which  drew  upon  him  a  general  attention,  and 
whi£b;  by  real  judges,  were  considered  as  indications  of  uncom*- 
mon  natural  talents. 

.    «  From  the  Transactions  of  the  Royal  Society  of  Edinburgh,  yoL  x.  part  li. 

f  Thifl  Memoir  of  Dr.  Wilson,  after  being  read  at  the  Royal  Society,  was  withdraim 
by  its  «ttthor,  for  the  purpose  of  making  some  alterations  upon  it;  and  was  never 
xetomed  fbr  pubUcatioD.  It  was  £mnd,  however,  among  the  papers  of  Mr.  Patrick 
M^ilaon,  and  is  now  printed  with  the  consent  of  his  family. 
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Upon  his  leaving  the  College,  he  was  put  as  an  apprentiee^o 
a  surgeon  and  apothecary  in  his  native  city,  with  a  view  of  fol- 
lowing that  profession*'  At  this  .period  he  became  more  partiou- 
,  larly  known  to  Dr.  Thomas  Simson,  Profesi^oF  of  Medicine  in 
the  University,  who  ever  after  treated  him  with  much  kindness 
and  friendship.  About  the  same  time  he  had  also  the  good 
fortune  to  find  a  patron  in  Dr.  George  Martinet  •>  iphysieian  in 
the  town.  In  t^ose  days  the  construction  and  graduation,  of 
thermometers  was  little  attended  to  or  understood  in  Britain,  and 
Dr.  Martine,  from  a  just  conception  of  the  importanqe  of  this 
instrument,  in  many  philosophical  pursuits,,  was  then  em,ployed 
in  composing  those  Essays  on  the  subject  of  Heat  which  baive 
rendered  his  name  so  justly  celebrated.  The  author,  besides 
illustrating  so  well  the  theory  of  the  thermometer,  was  further 
very  desirous  of  bringing  accurate  thermometers  into  geneiral 
iiae ;  and,  with  this  view,  he  turned  the  attention  of  his-fd^Mi 
Jdr.  Wilson  to  the  art  of  working  in  ^lass.  Though  this  .was  to 
•him  entirely  a  new  atteippt,  depending  upon  many  trials^  and 
much  mechanical  address,  yet  he  very  soon  acquired  w  admi- 
rable dexterity  in  forming  the  different  parts  of  the  instrument 
by  the  lamp  and  blowpipe,  and  in  constructing  and  graduating 
the  scijes  with  accuracy  and  elegance ;  an  employmeat  which, 
for  a  long  time^  Mr.  Wilson  continued  to  be  fond  of  at  conve- 
nient seasons,  and  in  which  it  is  well  known  he  greatly  excelled. 
Possesaine  naturally  much  activity  of  isind,  and  employing 
most  of  his  leisure  in  some  ingenious  attempt  or  other,  it  wa^ 
about  this  time  that,  in  making  certain  optical  experiments,  he 
discovered  the  principles  of  the  Solar  Microscope,  so  far  as  to 
exhibit  to  several  of  his  friends,  in  a  dark  chamber>  the  imaged 
of  small  objects  enormously  magnified,  by  the  sun's  rays  entef- 
ing  at  a  hole  in  the  window-shutter,  and  after  several  refraolioB« 
falling  upon  a  white  ground  within.  But  Mr.  Wilscoi  as  yet 
was  too  far  separated  n*om  the  great  world,  and  had  too  little 
experience,  for  bringing  forward  to  the  notice  of  the  public  any 
novelty  of  this  kind ;  and,,  soon  after,  a  similar  oombinatioo  of 

f  lasses,  with  additional  improvements,  oocnrred  to  Mr.  Lieber* 
uhn,  and  was  at  length  received  as  a  very  curious  enlargemeat 
of  the  optical  apparatus. 

It  was  also,  whilst  employing  himself  in  such  researches,  that 
Mr.  Wilson  proposed  to  many  of  his  philosophical  friends /the 
idea  of  burning  at  a  great  distance^  by  means  of  plane  mirrors,  so 
situated  as  to  throw  the  rays  of  the  sun  upon  the  same  area, 
without  the  smallest  knowledge  of  such  a  thing  ever  having  heea 
imagined  by  any  person  before  him.  But  wanting  the  means  of 
providing  himself  with  any  costly  apparatus,  the  matter  v^as 
pttrsued  no  furtb^ »  and  it  is  weU  known  that  M,  de  Bu^oo^ 
soQie  years  afterwarda,  when  equally  uninformed  of  what  Kif  ohcv 
had  thought  of,  hit  upon  the  same  conception.  In  1747,  hy  n 
magnificent  construction  far  beyond  the  reach  of  Mr.  Wilson's 
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llMticedy  tie  French  pUloBopher  showed  whmt  might  be  done  ia 
tbk  way,  and  ieith  such  effect^  as  to  rendeir  the  famous  secret 
itnpttted  to  ArchimedeS)  of  setting  on  fire  the  Roman  ^lleySy 
tnueh  less  apocryphal  than  it  had  ever  been  considered  before 
his  time. 

In  1787  Mr.  Wilson  departed  from  St.  Andrew's,  and,  by  the 
lidttce  of  hilt  friends,  went  to  London,  in  order  to  seek  for 
employment  as  a  young  person  who  had  been  bred  to  the  medical 
profession.  Soon  after  his  arrival  there,  he  engaged  himself 
with  a  French  refugee,  a  surgeon  and  apothecary  of  good  char 
ftiCter,  who  received  him  into  his  family,  giving  him  the  chai^ 
'  of  his  shop  and  of  some  of  his  patients,  with  a  small  annual 
salary*  ^  About  twelve  months  after  he  had  been  fixed  in  this 
new  situation,  Mr.  David  Gregory,  Professor  of  Mathematics  at 
St.  Andrew's,  coming  to  London,  introduced  him  to  Dr.  Charles 
Stewart,  physician  to  Archibald  Duke  of  Argyle,then  Lordlsla. 
Dip.  Stewart  received  him  with  great  kindness,  and,  not  long 
after,  made  him  known  to  Lord  Isla,  who,  veiy  soon^  was  pleased 
to  bestow  upon  him  marks  of  his  attention  and  favour.  In  his 
interviews  with  this  nobleman,  Mr.  Wilson  had  his  curiosity  much 
gratified  by- some  valuable  astronomical  and  physical  apparatus 
Which  his  Lordship  had  got  constructed  for  himself,  and  bad 

SItfced  in  his  library.  On  the  other  hand,  Mr.  Wilson  was  happy 
I  beiilg  able  to  conttibute  in  some  degree  to  the  amusement  of 
his' patron,  by  constructing  thermometers  of  different  kinds  for 
him  and  his  friends,  with  more  perfection  and  elegance  than  had 
bben  hitherto  done  at  London. 

Near  eighteen  months  elapsed  in  this  way,  during  which  time 
h^' conciliated  the  good-will  aqd  esteem  of  his  master,  by  a 
faithful  and  regular  discharge  of  whatever  business  was  com- 
mitted to  his  care ;  and,  in  return,  he  found  himself  now  and 
th^n  indulged  in  opportunities  of  keeping  up  his  connexions 
with  persons  of  a  philosophical  cast,  when  his  attendance  upon 
the  shop  or  patients  coula  be  conveniently  dispensed  with.  Mn 
Wilson  has  been  often  heard  to  speak  of  the  satisfaction  he 
^djoyed  even  at  this  period,  and  of  his  perfect  contentment 
With  every  thing  which  had  then  fallen  to  his  lot.  But  a  serenity 
of  temper,  and  a  felicity  of  disposition,  were  qualities  which 
l9minently  distinguished  him  throughout  his  whole  life. 

While  he  thus  passed  his  time  in  what  he  considered  a^  a 
comfortable  settlement  at  his  first  entering  upon  the  world,  a 
tiroumstance  of  a  very  accidental  nature  occurred,  which  gave  a 
laeW  direction  to  his  genius,  and  which,  in  the  end,  led  him  to  an 
entire  change  of  his  profession.  This  was  a  transient  visit 
which  he  happened  one  day  to  make  to  a  letter«foundery,  along 
Vfiih  a  friend  who  wanted  to  purchase  some  printing-types.  In 
tii(^'C0tLrse  of  seeing  the  common  operations  of  the  workmen 
umaUy  showta  to  strangers,  he  was  much  captivated  with  the 
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turh^  (^titHtaticeii  made  use  of  mthciibiriiiiefldi  '  BtvaHtbmk 
>pi'hfte  sefterwards,  Nprben  reflectitig  nponwhfett'had'bt^iiBhow&Uai 
Ih'tH^  l€!ttbi*4btind'e^/he  was  led  to  im^giki%  «bat  a  <certcMi  ««ml 
im^rdretfient  bf  the  art  toight  poss^ly  be  etfected^  and  of  a^iid 
tdo  iihtt,  if  successfully  acompiishi^d^  iprotxiised  to  rewatd'  th^ 
Itivefnior  y^th  considerable  emolum«ft€«  -  His  ideas  ttoott  <  tiuii 
stltneci  he  presently  imparted  to  a  frieiid  a  little  older  tkauhis^ 
seli^  who  had  also  come  from  St:"Atidrew'S|  and^^ho  wdi 
possessed  of  a  considerable  share  of  ingenuity,  constaocyy^aiid 
enterprise.  The  consequence  of  this  was,  a  res^ludioti  ont^e 
part  of  both  these  young  adventurers  to  relinquish^  as  adonfaaiit 
could  be  done  with  propriety,  all  other  pursuits,  and  ufiiielliieit 
exertions  in  prosecuting  the  business  ofletteivfoaiidtdg' vponaa 
im]!>roved  plan.  •  ^^^     L    » 

It  was  not  long  ere  they  were  enabled  to  cany' into  effect  tkift 
resolution,  and  they  first  established  a  small  type«fouiider^>»t 
St^  Atidrew's,  and  one  on  a  larger  scale,  two  years  aflerwavd^,  at 
Ottmlachie^  a  village  near  Glasgow. 

Itl'ihis  situation  Mr.  Wilson  had  contracted  habits  of  intr- 
tiiacy  and  friendship  with  several  persons  of  the  most  respectable 
character,  particularly  with  the  Professors  belonging  to /  tlie 
Uiiiversi^  of  Glasgow,  and  with  Messrs.  Robert  and  Andrew 
Fottlis,  Uiiiversity-printers.  The  growing  reputation,  of  tke 
.UniVfefsity-Press,  conducted  by  these^entlemen>  gaveaddiiioiial 
scope  Ho  Mr.  Wilson  to  exert  hi^  abilities  in  construoting  their 
types,  and  being  now  left  entirely  to  follow  bis  own  jUK^naeirt 
and  taste^  his  talents  as  an  artist  became  every  year  move  ooa- 
spicuods.  When  the  design  was  formed  by  the  gentlemen  of 
tne  University,  together  with  Messrs.  Foulis,  to  print  splendid 
editiotis  of  the  Gteek  classics,  he,  with  great  alacrity,  undettobk 
to  execute  new  types,  upon  a  model  highly  improved.  This  be 
accomplished,  at  an  expence  of  time  and  labour  which-  ctfiM.  not 
be  recompensed  by  any  profits  arising  from  the  ssde  of  the  typ»s 
themselves.  Sucn  disinterested  zeal  for  the  honour  of  the  Ufii- 
versity-Press  was,'  however,  upon  this  occasion,  so  wellundar- 
fitood,  as  to  induce  the  University,  in  the  preface  to  thefbtio 
Homer,  t6  nientibn  Mr.  Wilson  in  terms  as  honourable  to  bka 
as  they  were  just-  ••  *  •' 

Though  he  thus  continued  to  prosecute  letter^fbunding  as'li|s 
chief  business,  yet,  from  his  ^reat  temperance,  domestic'  bacb^, 
arid  activity,  he  was  enubled  now  and  then  to  command  int^- 
vals  of  leisure,  which  he  never 'fkiled  to  fill  up  by  some  use(bi>br 
ingenious  eniploytuent.  One.  of  these,  in  which  he  todk'giMt 
dwight,  was  the  constructing  of  reflecting  telescopes,  attf^drt 
which  he  cultivated  with  unwearied  attention,  and  intb^^d 
with  muc}i  success.  .... 

Among  the  more  advanced  students^  who,  in  the  yemu.lM^ 
and  1749,  attended  the  lectures  on  Divinity  in  tbe  fJnivenij^, 


tiAetaitB^.suidil^  thoAQ  i^  >9pf(cim^hs  o£  geaius,  wU<?b>.i^e  t0  txe 
hmd  ui;:h.Uposthliinoua  p^pers^  publiisbed  in  tiie  9GCpnd  yolfiq^^ 
fkfnthe  iEdiaburg^  Eftaajr^:  ^PbysHoal  004. Liters^r^t ,  \i^th,,tlu 
ydoiig  penflionMj^w  Wilaooi  th^atived  in  the  closest  intim^qy*.  .  C^ 
leiterm  ^ilosopfaioal  sc^oju^S'wbich/  occurred  to  thf^,l^ibJ^ip 
floohd-Mttro;  i Mr.  WUsoa. proposed  qne^  .which  was  to  eJi:pk)rj^ 
Ihe  tempetature,  of  the /atmosphere  in  the  higher,  regions,  hj 
|gatjsi9r>a;/:iuimber  oft  paper  kites,  one  above  another,  upon  the 
flame  fine,  wif^  thermometere  appended  to  those  that  were  to.  be 
mestreleirated.  A  Though  they  expected,  in  general, .  that  kites 
IfaoiiOOiiRe^d  might.be  raised  to  an  unusual  height,  still  they 
ffrere  acmieii^bat  uncertain  how  far  the  thing  might  succeed.upoii 
trial.  But  the  thought  being  quite  new  to  them,  and  the  purpose 
4»^i)e)^¥ied  of  Bom&  importance,  they  began  to  prepare  for^the 
Jsxperiment  in  the  spring  of  1749.*  -   -       ^ 

)^  ,Mf«  Wiben's,  hou^  at  Camlachie  was  the  scene  of  ^U  the 
little  bustle  which  now  became  necessary;  and  both  JjAr..  I^^ 
TiUi  atidhe>  alike  deisterous  in  the  useoftpeir  hands,  fouijid  mpich 
^muaementin  going  thropgh  the  prelin^inary  work,  till,  at!  la^t, 
^tikiey  finished. half-a^dozea  large  paper-kites,  from  lour  to  s^veix 
ieet  in  height^  upon  the  stpongest,  and,  at  the  same  time,  upofti 
:4ke  slightest  construction  the  materials  would  adinftpf.    Thery 
!hflul  bI^o  bmn  careful,  in  giving  carders,  early,  for- a  ve^r^  ^onsf- 
idetaU^.  qiuantky  of  line,  to  be  spun  of  such  difierept  sizea  and 
jflf^ngtb,  aa.they  judged  would  best  answer  their  purpose :  so 
^tifta^  oneiipe  day,  about  the  middle  of  July,  when  favoured  by  a 
igemtle  steady  breezeithey^  brought. out  their  whole  apparatus 
-iilto^aa  adjoming  field,  amidst  a  numerous  company,  consisting 
'i^^  their  friends  and  others,  whom  the  jumour  of  this  new  )a^ 
4tiffeeiou8  project  had  drawn  from  the  town. 
>vThey  began  with  raising  the  smallest  kite^  which^.  being 
/^aetly  balanced^  soon  mounted  steadily  to  its  utmost  limit, 
casrying  up  a  line  very  slender,  but  of  a  strength  sufficient  to 
i^ommand  it.    In  the  mean  time,  the  second  kite  was  made 
<}n^lidy^    Two  assistants  supported  it  between  them  in  a  sloping 
rftitection,  with  its  breast  to  the  wind,  and  with  its  tail  laid  out 
evenly  upon  the  ground  behind,  whilst  a  third  person,  holding 
'flirt  of  its  line  tight  in  his  hand,  stood  at  a  good  distance 
^iiifectly  in  front.    Things  being  so  oi;dered,  the  extremity,  of  the 
^ine  belonging  to  the  kite  already  in  the  air,  was  hooked  to  a 
iJ09p).#  the  back  of  the  second,  which,  being  now  let  go, 
jiMiQuQted  very  superbly,  and  in  a  little  time  also  took  up  as  much 
tiHn^.  as  could  be  supported  with  advantage;  thereby  allowing  its 
bi^ni^aivon  to  soar  to  an  elevation  proportionally  higher. 

^  f^^  As  no  pub^c  notice  has  hitherto  been  taken  of  this  matter,  though  Mr.  Wilson  had 
i&twkyii  Bome  thoiighid  of  doi<ig  so.  it  is  hoped  the  loQowin^^  det«tt  vnl|  xu>t  psove  unac- 
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TJpon  launching  these  kites  according  t6  tbtfmethbd'i 
had  been  projected^  and  affording  theni  tLbundance  of  pro^ 
Une^  the  uppermost  one  asoended  to  an  amazing  height^  disap 
pearing  at  times  ambng  the  white  summer^clouds,  whilst  all  tia 
rest,  in  a  series^  formed  with  it^  in  the  air  below,  such  a  loffty 
scaley  and  that,  too,  affected  by  such  regular  «nd  e<mspiriag 
motions,  as  at  once  changed  a  boyish  pastime  into  a  apectaele 
which  greatly  interested  every  beholder.  The  pressure  of  tb^ 
breeze  upon  so  many  surfaces  communicating  with  oneaaothep, 
was  found  too  powerful  for  a  single  person  to  withstand,  when 
contending  with  the  undermost  strong  line,  and  it  became, 
therefore,  necessary  to  keep  the  mastery  over  the  kites  by  otiiel* 
means.  .         , 

This  species  of  aerial  machinery  answering  so  wdl,  Mr.  Wilr 
aon  and  Mr.  Melvill  employed  it  several  times  during  that  Bud 
the  following  summer,  in  pursuing  those  atmospheric^  expert* 
ments  for  which  the  kites  had  been  originally  intended.  To 
obtain  the  information  they  wanted,  they  contrived  that  thef mo- 
meters,  properly  secured,  and  having  bushy  tassels  of  paper  tied 
to  them,  should  be  let  fall  at  stated  periods  from  some  of  liie 
higher  kites ;  which  was  accomplished  by  the  gradual  aingeinf^ 
of  a  match-line* 

When  engaged  }n  these  experiments^  though  now  and  then 
they  communicated  immediately  with  the  clouds,  yet,  as  thia 
happened  always  in  fine  dry  weather,  no  symptoms  wliatever  of 
an  electrical  nature  came  under  their  observation.  The  sublime 
analysis  of  the  thunder-bolt,  and  of  the  electricity  of  the  atrno*- 
spbere,  lay  yet  entirely  undiscovered,  and  was  reserved  two 
years  longer  for  the  sagacity  of  the  celebrated  Dr.  Franklin.  In 
a  letter  from  Mr.  Melvill  to  Mr.  Wilson,  dated  at  Geneva,  21ftt 
April,  1753,  we  find,  among  several  other  particulars,  his  ourio*- 
sity  highly  excited  by  the  fame  of  the  Philadelphian  experi- 
ment; and  a  gr^at  ardour  expressed  for  prosecuting  aoch 
researches  by  the  advantage  of  their  combined  kites.  But,  in 
the  December  following,  this  beloved  companion  of  Mr.  Wilson 
was  removed  by  death, — to  the  vast  loss  oif'  science,  and  to  the 
unspeakable  regret  of  all  who  knew  him. 

In  the  year  1 752,  Mr.  Wilson,  who  had  married  Jean  Sharp, 
daughter  of  William  Sharp,  a  reputable  merchant  at  »t. 
Andrew's,  brought  his  family  to  Glasgow.  About  five  years 
afterwards  he  invented  the  Hydrostatical  Glass-bubbles,  ,for 
determining  the  strength  of  spirituous  liquors  of  all  kinds,  which 
long  experience,  especially  among  the  distillers  and  merchants 
in  Uie  West  Indies,  has  now  shown  to  be  more  accurate  and 
more  commodious  than  the  instruments  formerly  used.  From 
the  minutes  of  a  Philosophical  and  Literary  Society,  composed 
of  the  Professors  and  some  of  their  friends,  whose  meetings 
were  held  weekly  within  the  College,  it  app^aili  that  thea« 
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)iifi)ia»ixb^[^^9slhMih$  mtds  the  subjeet  of  la  didcpuMe  (Ji^iv^red 
by^2Ar•)Wil»QIl  iQ^.the  mntQr.of  1757»  At  this  tim^,  he  &]i^p 
Ahawe4ihow  a  ^mglQegl^f^s  hubUo  may  serve  for  estims^tiQg  very- 
soiaU  differences  of  specific  gravity  of  fluids  of  tbc»  sam^  kitt<^ 
HAch  ^.water  taken, firom>  different  springs;  or  the  like.  This  he 
did  by  varyia^the  temperatui^  01  such  fluids^  till  the  aam^ 
ImbUei  ,Tiihea  immtfsiftd^.befiaiQe  stationary  at  every  tridl^  and 
ihioi.. expressing  the  diffec^noes  of  their  specific  gravity,  by 
deMees  of  the  tbennoineter,  the  value  of  which  can  be  computed 
^adoBtated  in  the  usual  manner. 

}n  the  year  1758i  he  read  another  discourse  to  the  sam^ 
BOdiet^^  upon  the  motion  of  pendijdums,  .On  this  occasion  he 
exhibited  a  spring-clock  of  a  small  compass,  which  beat  second^ 
hf  ine0m  of  a  new  pendulum  he  had  contrived,  upon  the  prin* 
.ci^e.^of  the  balance,  whose  centres  of  osciillation  and  motion 
wera  very  near  to  one  another;  At  one  of  the  trials,  it  performed 
so  well  as  not  to  vary  more  than  a  second  in  about  forty  hours^ 
wbon.  compared  with  a  very  exact  astronomical  dock  near  tQ 
wbick  it  was  placed.  It  was  some  view  of  rendering  muchi 
more  simple  and  cheap  the  machinery  of  ordinary  movements, 
by  the. slow  vibrations  of  such  a  pendulum,  which  induced  Mr. 
Wilson  to  prosecute  these  experiments. 

I^ot  long,  after  Uiis,  he  also  put  in  execution  a  remarkable 
iaapcovement  of  the  thermometer,  whipb  consists  in  having  the 
.caipillary  bore  drawn  very  much  of  am  elliptical  form,  instead  of 
bemgi  found .  By  this  means  the  thread  of  (quicksilver,  upon .  the 
scale  presents  itself  broad,  and  much  moret  visible  than  it  does  in 
a  cylindrical  bore  of  the  same  capacity.  The  difficulty  of  con- 
structing thermometers  of  this  kind  had  nearly  hindered  him 
£rom  completing  his  invention^  as  the  thread  of  (][uicksilver*  was 
ionnd .extremely  liable  to  disunite,  when  descending  suddenly  ia 
so  strait  a  channel.  But,  by  his  long  experience^  joinea  ta 
foffther  investigation,  and  more  trials,  he  at  last  discovered  a 
m^tbod  of  blowing  and  filling  thermometers  with  flattened  bores^ 
which  freed  them  entirely  from  this  defect    , 

About  the  same  time  also,  he  conceived  the  design  of  con- 
verting a  thermometer  graduated  for  the  heat  of  boilin^-water, 
into  e  Marine  Barometer,  in  consequence  of  the  welUknown 
difference  of  temperature  which  w^er,  when  boiling,  acquires 
:nnd/er  the  variable  pressure  of  the  atmosphere*  This  he  effected 
by  making  a  boiling-water  thermometer,  about  a  foot  in  length>. 
.^itb  a  pretty  large  ball,  and  having  a  thread  of  quicksilver  as 
Jbffoad  and  visible  as  was  consistent  with  a  very  perceptible  run 
upDBr  small  alterations  of  temperature.  The  stem  of  this  ther- 
W0i|ietegc  he  fortified,  by  inclosiog  it  ia  a  cylindrical  ca^e  of 
ivhite  iron,  having  scddered  to  it,  at  its  lower  end,  a  socket  of 
brass  fsnr  receiving  hstf  of  the  ball,  which  afterwards  became 
fiBlirelj^  defended,  by.  screwing  to  the  socket  a  hemispherics^l 
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jcttp.  •  At 4he  other  end  of  the  oasewfaicH enTiibnedlidiefittem^ 
tbererwae  soldered  a  tube  of  brasd^  wide  enough t(» admit ftaoale 
-of  proper  dimenuons,  before  which  there  wts  aa  opemng  iiKthe 
tube^  aefended  by  glass.  : :  ■>  i    >.ii    i^.j 

The  utmost  range  of  the  scale  he  determined  bj  the  .raiiitiy 
where  the  thermometer  was  found  to  he  statieoary  wheuitiie  bill 
and  a  eertiain  part  of  the  stem  were  immersed  in  water^  boiitng 
under  the  greatest  variations  of  pressure. ^hich  the  olimate 
afforded.  The  interval  so  found>  he: subdivided  by  other  obdei- 
vatione  into  degrees^  which  corresponded  to  inches  o£  the  baro- 
meter^ and  which  were  so  denominated  upon  the  scale. 

In  the  year  1766,  the  College  of  Glasgow^  upon,  the  deathisf 
Dr.  Alexander  Macfarlane,  of  Jamaica,  a  great  lover  i  oi^  «aiid 
proficient  in,  the  sciences,  received  a  le!^cy  of  a  valuable  ooUec- 
tion  of  astronomical  instruments,  which  that  gentleman  had 
got  constructed  at  London  by  the  best  artists,  and  had  carried 
out  with  him  to  Jamaica,  with  a  view  of  cultivating  astronomy 
in  that  island.  The  College  upon  this  soon  built  an  Observatory 
for/ their  reception,  which,  by  medals  placed  under  thefounde- 
tioo^i  was  called  by.  the  name  of  their  generous  benefactor  ;  and 
Mr.  Wilson  was  immediately  thought  of  by  the.members  of  the 
Faculty,  as  a  proper  person  for  takmg  charge  of  it,  and  making 
the ; astronomical  observations.  .  At. this  juncture,  his  .Grace 
Archibald,  Duke  of  Argyle,  who  had;  all  along  continued  his 
patronage  to  Mr.  Wilson,  more  especially  since  he  had  brou^t 
the  art  of  ktter-founding  into  Scotland,  used  his  influence  with 
government,  and  {)rocured  his  Majesty's  presentation,,  nomi- 
nating and  appointing  him  Professor  of  Practical  Astronomy  and 
Observer  in  Uie.  College,  with  an  annual  salary  of  fifty  poonds, 
payable  out  of  the  Exchequer;  and, . accordingly,  in  1760^:  1» 
was  adn^iM^  to  this  new  office  by  the  unanimous  and.  most 
cordial  welcome  of  all  the  members  of  the  faculty. 

His  two  eldest  sons,  who  had  by  this  time  entered  upon  a 
course  of  liberal  education,  not  long  after  took  upon  them,  fthe 
further  enlargement  and  improvement  of  the  letter*fouudeiy^; 
and,  before  dismissing  this  topic,  it  deserves  to  be  mentioned, 
that  Mr.  Wilson  lived  to  such  an  advanced  age,  as  to  enjoy  in 
the  most  feeling  manner  the  reward  of  his  .early  diligenee  and 
excellent.example,  in  seeing  the  business  rising  in  their  handis 
to  the  highest  reputation,  not  only  in  these  kingdoms,-  bnl-ia 
foreign  counUies.  i  ..     .^, 

.  In  1763,  when,  upon  a  visit  at.  St.  Andrew's,  aiu.  honoraoy 
degree,  in  medicine  was  conferred  upou  him  by  his  Alma 'Malar. 

Among  the  objects  .which  now.  occupied  him  in  the  Observa- 
tory, his  former  labours  towards  improving  the  reflecting  :tele- 
0copewere  resumed,  and  pursued  for  aconsideraUe.len^iiiQf 
4iaie,  wkh  a.  view  of  obtaiinn^  aoma  .^^tVain.  method  c^  ^Ting 
]ic  figure  to  iha  gc^ail  a^esid^ixsu  .IV^t^nft  Xacsj^.T 
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jtary  sRwfMaidlfilMMte ; -but  her  YegardMl*  tfaefn  <^tity  Mpi^lild)- 
dBiTf'  ^nm,  amd  btdr  alwK^yrcf  in  cooteittpUcioii  't<ii^^figage'^<^}|li 
apertures  of  much  greater  dimensions,  "tie  mfas  ^oAlAai  beafd^tb 
ref^Bt,  ikbat  m^jseiwintad  fa^ad^  or  welA;hy  a^s<k^}flnkmy  ksret 
tih^ughtiif 'ptttPOBMing  ad  attempt  to  eonstnict  soitie-^list>t^8tf» 
9c)(^^  tO'tbe  emplojfcd  in  making'  diseov^ribs  in<  Ae  mooh^ 
dlanets^  or  ini exfi^nng: the'  heavens;  and  it  is  mKH-e^ihan'^C^ 
Wde^^that  if  hisown  means  had  been  less  circumscribed) '  be 
wo«ld  <kf  btmself  have  aittempted  something  of  this  kind;'  The 
more  recebt  kbonrs  and  brilliant  success  of  the  excellent  Dh 
Hefsehelhaire  fully  shown  that  such  suggestions  were  by  no 
meaiiS' romantic ;  and  the  writer  of  this  accddnt^  Who  htits  ItbA 
tbti'fa&ppineas' of  being  well  acquainted  with  bdth' these  met|> 
i'hab  oAsn  iremBrked'a  istriking  resemblancei  in  their  t^harafcterand 
-tBra^%>f>mind;  •    ,  '    ''  ■    •        .  --  •    ,  r  .o- 

.  •  In'17699  Bf.  Wilson  made  that  discovery  ootioerning  the  sdlttr 
«pot9y  f>f  which  he  has  treated  in  the  Phildsophicat  Transkctloiifs 
of^Londoii  for  1774.  Not  long  after  he  entered  <npon  thii^  nek 
field,  tb&  xiatave  of  the- solar  spots  was  announced  by  the  Bi^^fA 
Society  of  ^Oopenhagen,  as  the  subject  of  a  "pTim'  essay .^'  Tmis 
indueed  him  to  transmit  thither  a  paper  writeen  kt  tn^'  Latfti 
laogaage^  containing  an  accountof  bis  observatiotrs;  and  ef  llkb 
conclusions  dmwn  from  theuv.  In  retfurn^ 'i^  obtained' 'the 
honouraUe  distinction  of  a  gold  medal  dfiiear  Sixteen  gtiinetta 
intrinsic  vahie>  havings  oftitsfever^e^  the  figbi^e'4>*f  Truth  peil^ 
dent  in  the  air,  holding  a  wreath  ih  one 'hand,  atldid'the^  6th&r*ii 
peorspedivc  glass^  and  the  motto>  Virii&H  bux^'etdt: '  ' '  ' 

.  As  an  astronomi<^  observer,  hie  was  .remarkable  for  a  shar^ 
atid  clear  eye,  devoid  of  all  blemish,  arid  ^hicb;  t6o,=withoiitlyeh 
mg  liable  to  fatigue,  had  lon^  been  inured 'to 'ei^^niine  and  tb 
judge  of  smalt  objects  in-  their  nioest'=prep^rti<^n^;'  adrcum- 
stance  which  must  have  proved  of  gveat  advantage  to  him,' when 
employing  his  sight  upon  celestial  appea^rances  by  tneins  of  the 
telescc^e;  and  it  required  only  to/know  him,  to  have  the  fullest 
assurance  of  hi&  fidelity  in  rendering  an  account  of  his  obserm«- 
tions.  '    '       'y 

*  hHis  disoerery  in  regard  to  the  sokir  spots,  thou^  it  be 'gain* 
ing^grouiid  more  and  more  ambng*  those  most '  conversant  ih 
sBlronomy,  yet^  like  ma/ny  other  new  disxibveries,  hai^  not 
escaped  its  share  of  opposition.  This  gave  bini  Occasion  t6 
{Hibhsh,  in  the  Londbn  Philo^phicial  Transactions  for  1*^83^ 
the;  teoond  paper  npon  that>  s^abjedt,  after  a  silence  of  near  ten 
-yeavsy 'wherein,  upon  the  authority  of  maiiy  more  bbservarions 
-ciaidG  in  that  int^val,  he  obviates  objections,  and  maintains'  thib 
treiflkl|y  of  bis  discovery,  with  an  entire  conviction.  The'amottnt 
sst  /it  ii9^  ^  That  the  spots  are  ctLvitits  or  depressions'  In  that 

-jmirMgrisely  Tespteadeatdubstwce  which  invests  the  body  of  t&<b 


mm  tp  a)e#9laiii  deptb ;  thftf  Ae  dafk  uMleiis  of/tbe^mit  ifef«i 
the  boUttoi  of  this  eacaTatioii^  whioh  conoiQidy  astMda  dowurr 
Yvcds^o  a  fipaoe  ^qual  ^  the  seaudiaitteleB  of  cm  glQbe;;  thai 
tba  fthady.  or  dusky  %0Qe  which  siftrroundi^^  ouolQUSf  ia  niothiqg 
but  .the  siopiDg  sidea  of  the  excavatioQ  raacbiag  firow,  ^e^^aa's 
gjWMTid  surfaibe  downward  to  the  aacleas  or  \M^am"  .  All.iJm 
£9  handettonfttrated  by  a  strict  iuducitoadmwn  froviitba  foUonFr 
21^  phaats  of  the  spota,  as  tkay  traverse  the  anofs,  diak* 

'  Wheo  a  large  weU-fprmeKl  spot,  consisting  of  a  dark  imd^Mai. 
and  ita  surroundiBg  umbra  or  dusky  aone,  is  seen  upon  itbi9 
middle  of  the  aua'a  disc^  the  zone  is  generaUy  equally  buoad  all 
around  ;  but  when  the  same  spot  verges  uear  to  the^  limb)  thl^t 
nide  of  the  dusky  zone  which  lies  next  to  the  centre  of  th^disk 
begins  much  sooner  than  the  side  diametrically  opposite  to  twn 
^narrower,  and  at  last  disafipears^- while  the  othev  s^l  jEemaina 
dilated  and  visible.  And^  in  like  manner^  when  a  spot  eoteit 
the  disC|  by-  the  sua's  rotation^  we  see  first  the  nueileus«  and  the 
upper  ,and  under  sides  of  the  shady  zone  or  umbra,  togeti^er^Mi^ 
tfasd  side  .of  it. nearest  to  the  limb,  whilst  the  side  opposite  ia 
still  wholly  invisible.  But  as  the  apot  advances  farther  ppon 
the  disc,  that  side  <ftf  its  dosky  zone  whioh  lately  was  invisible, 
now  shows;  itself,  and  continues  to  enlarge  more  andmore,  tilLil 
becomsa  as  broad  as  any,  other  part  surcoundiufg  the  nu<^iia* 

Th^a  pbl^$e8^  whioh  he  found  so  veiy  palpable  when  ohsenni 
ing  csi^uUy  the  great  solar  spot  ia  Ifoveinber,  1769,  and  so 
vety  freqoeAl^  though  )e$s  obvious,  ia  numberless  o4h#r  spotaof 
a  smaller  size,  whieh  for  several  years  afterwards  he  examined^ 
prove  in  the  clearest  aaanner  that  the  spots-  themselves  are 
depressioaae  in  the  luminous  matter  of  the  sim,  and  lea«l  lo^many 
new  and  interestia^.  ideas  concerning  the  nature  ^nd  eooatita*^ 
tion  of  that  stupendous  body. 

But  though  he  was  the  first. astronomer  to  whose  lot  it  Sell  tci 
remark  these  phaenomena  of  the  solar  spots  which  have  beam 
^ust  now  described,  and  to  draw  such  important  concluaioQa 
from  tben^  it  appears  that  the  celebrated  Mr.  Flamstead^tao  &a 
back  as  the  year  1676,  had  very  nearly  anticipated  thia  diaooiv 
very.  For  one  day  when  observing  a  spot  of  considerable  size 
near  the  aim's  limb,  he  actually  beheld  this  appearanoe  of  the 
dusky  zone  which  t^elongs  to  the  nucleus^  finding  it  ahneslk 
wholly  deficient  on  that  side  which  respected  the  eenixe  of  tik^ 
disc;  and  this  too.  when>  the  dista^iiCe  of  the  spot  from  theliifife 
corresponded,  vecy  neady  witb^  that,  which  Dr.  WiteoA  ((HMid-^ 
be  so  constaAt  in  has  observations.  ^  Mr.  Flasaateadi  was  \\mu 
indeed  viewing  bis  spotinpeouiiafl  cireumstaaces>  imdi  thami^ 
iavouxable  of  all  to.  perfect  vision  of  the  sun,'aa,  by  thftintaih 
Kantipa  of  a  mist,  he  was  enabled  to  use  bisi  telesc^cme  witili^ali 
the  help  of  tinged  glass  put.  bie&Qe  hi^  eye*    The^feUoji^rag:  it 

biA4  acncaiint}  oK  tjua^  rpou^abla  Qbjafafmtiw^  iiL  ii[biiQiba>  l^lhiar 


spot^  and  hy  mtUoula^  tbe  dusky  zone  which  suif ouod»<it< 

i<^]676>  Not.  9.  Beiade  detisi  ade^.v^pori^g  eso^ore  6olfai> 
ut  >per  ipsos  Hotiit  ilium  tiudra  oetilis  intueri*  Adbibi^o  twa  looap 
gicffe  tubo' absque  yitro  rubrcH  (quo  oeulom  adF€CSus  ejus  HpU^r 
dorem  munire  aoleo)  maculum.  contenipbttus  saoi;  di&tinol^ 
▼ftld^  i^i^ebfiftur,  ejueqoe  figures  qu»ia  scbeoiitt^  adfiiagitor£ 
^  JSTubeoula  ipsi  circufndtteta  eltiptief^  omaiuo;  sed,  gH^mi4i 
n^atus  «iim,  admodum  dilatata  a  parte  limbum  respici^Qip ;  ab 
lAl^ra  vero  versus  oentrum,  macules  fer^  cohserere  videbatur/ 

'^Observavi  dein 'maculae  a  limbo  pro^Kimo  distautium  V  13^V 
Hni*  Oetlest.  Flamsteadii^  vol.  prim.  p.  363. 

When  Dr.  Wilson  saw  tb«  great  spot  oa  the  33d  NoFember^ 
17€9y  it  had  nearly  the  same  situation  upon,  the  disk;;  ai»d  tbf 
same  aspect  as  the  one  here  described,  but^  at  that  time,  lik€ 
Mr.  Fiamstead,  ^he  had  no  conoejftion  of  what  was  signified  by 
such  an  appearance.  It  was  not  till  next  day^  after  reiparkioff 
cerlain  striking  alterations  of  the  form  both  of  the  nucleus  J^m 
umbl^i  that  the  suggestion  first  arose  in  his  mind  of  the  wfi^ 
being  an  ecoeavation  or  depressioH  on  the  luminous  matter  of  the 
sua ;  which  idea>  the  subsequent  obseryationa  of  the  a^tine  sf<yt 
most  eyideittly  confirmed.  , 

Not  long  before  his  death,  in  turning  oyer  at  more  leisure  tb^ 
pages  of  this  admirable  astronomer,  Dr«  Wilspuj  for  the  first 
time,  met  with  the  above  passage j  and  was  pleased  at  finding  wf 
remarkable  a  coineidenee  as  to  the  leading  fact  upon  which  his 
disoorery  rests.  ' 

Among  his  papers  there  wiere  foued  many  letters  he  had 
received  from  Dr.  Maskelyne,  upon  whose  correspondence  X)a 
Wilson  set  a  very  high  value.  All  his  papers,  published  ui 
the  London  Philosphical  Transactions,  were  communicated  by 
that  friend.  Among  these,  we  find  a  short  one  m  the  volume 
for  1774,  wherein  he  proposes  to  diminish  the  diameter  of  the 
finest  wires,  used  in  the  focus  of  the  astronomical  telescope,  by 
flattening  them  according  to  a  method  there  described ;  an  idea 
which,  though  very  simple,  seems  extremely  worUiy  of  attention* 

in  the  month  of  January,  1777,  when  conversing,  as  he  oftcQ 
did  in  the  evenings,  with  nis  son,  who  had  Dow.  made  some  pror 
ficiency  in  the  sciences,  their  attention  was  somehow  turned  tQ 
the  following  query,  proposed  by  Sir  Isaac  Newton^,  among 
many  others,  at  the  end  of  his  Optics,  namely,  ^'  What  hinders 
the  fixed  stars  from  falling  upon  one  another  ?" 
^  In  reflecting  upon  this  matter,  they  readily  came  to  be  of 
opinion,  that,  if  a  similar  question  had  been  put  in  respiect  of 
the  component  parts  of  the  solar  system,  it  would  have  admittea 
€Mf  £v  yety  easy  solution^  on  account  of  periodical  motion  appear^- 
iag  to4hem  as  the  great  means  employed  by  nature  for  cpunter^ 

fitting*  tk^  pMTW  of  gxftvity>  aad  f^r  msiotauwg  i)^  sw  d«4  ibf^ 


i&i  Bh^hicai  ActtoM  iff  Or.  WUm.  pOo^is; 

whole  ^idfaw  of  plftnetB,  pvimary  an  wdi  as  seeondiry,'  fdMj<if 
ooinete^ «jt::coftiihodiom  distoisceff  firoai^otseaDother.  >  -  ;•  \< 
Mfln  liketaahiier,  Dr^  Wilson  thun^t  it  aot  nnreasoiiabte  ta 
fliqppeBe>  that*  die  same  principle  un^bA,  fbEve.asBisiwd  to  it  a 
dbmniioa  mcompaTably  wider  an^estent^  /and '  that  the*  ordeo  and 
Btftbditfy  ei^en  of  a  iifti«erse>  and^of  everjr  iadiTifiailisyslieai'COiii''* 
fnn^hendcd  ia  it,  might  deptod  vapotk  fmodicai'moUxni'  xoradi 
i^tafte  grand  centre  of  general  gravitafticni.:  Tbie  cttubeplion; 
besides  appearing  to  them  warranted  by -every  view  they  4XHild 
take  of  die  nature  of  gravity ,  seemed  moreover  to  receive' isoose 
itapport  from  the  discoveries  which,  since  the  time  of  ^the  great 
Ha|ley,  have  been  made  of  what  has  bedn  called  tbe.^'  Prop^ 
iiic4»onB  of  the  6xed  stars/'  and  partieolaily  from  tlie  opinaoii 
e^ttained  by  that  excellent  astronomer  Dr;  Masketynby 
^  That,  probably,  all  the  stars  are  continually  changing  their 
placesr  by  some  slow  and  peculiar  motions  throughout  the 
mundane  space/'  •    .     - 

.'Soe&  after  this  view  had  arisen,  out  of  the  familiar  conveitea- 
InuRii  aboveHueutioned,  it  was  puUished  in  a  very  short  anonj^ 
iffOQS  *traot,<  entitled,  "  Thoughts  on  general  Grratitation,  and 
li^sevs'  tb^oe  arising  as  to  the  State  of  the  Universe/'  The 
dxief  in'ducefcnent  to  so  early  a  publication  was  the  hope  of 
deaWiBg  incimediate  attention  to  so  interesting  a  point,  which 
might^ossibly 'lead  to  the  discovery  of  soflie  way  oy  which' the 
matter  idt^'be  brought  to- the  test  of  observation.  ^ 

It  is  quite  obvious,  that  the  foregoing  suggestions  neceBsarily 
imply  a  motion  of  the  soUr  system,  as  one  of  that  ioklneilse 
Irast,  '^hich,  for  what  we  yet  know,  maybe  subjectedto the 
lawsi  of  periodical  revolution*  Accordingly,  it  early  occurred, 
diat,<periiaps,  the  most  advantageous  way  of  advancing  in  thift 
investigation^'  might  be^to  Iry  to  find  out,  if  possible,  symptoods 
of  audi  ii  law  as  ^affecting  that  system  to  which  we  oarsetvea 

Jbelong-'     .  .     ' 

It  sometimes  struck  him,  when  looking  over  tiie  progress  of 
]^uloisophical  discovery,  ^at  many  things  of  high  moment 
appear  to  have  lain  long  wrapped  up  in  embryo,  by  our  not 
employing  ourselves  more  frequently  in  what  may  be  called 
'^a  direct  search f''  and  in  filling  up  with  more  attention  and 
boldness  the  list  of  desiderata.  Between  this  last  step,  and  thfe 
acDompKshment  of  a  profound  discovery,  he  conceived  that  the 
transition  might  sometimes  be  made  with  no  great  efiort.of 
invention,  by  only  sifting  carefully  such  principles  as  are  akeadt> 
InMTvi^niaDd  familiar  to  us,  and  avaiiUng  ourselves  of  them  in;  thetV 
full  extent;  ,  ' 

It  was  by  proceeding  in  this  way,  and,  when  considering  the 
manner  by  which  the  motion  of  light  would  be  affected  by 
reflecting  and  refracting  media,  themselves  moving  with  great 
Velocity  (a  most  interesting  field  in  Optics^  then  wholly  uiiculti«* 


1820^  Bk)^aphkdl4cie*iiiit4fS)t\;Wiiioil  3SS: 

/ 

possibly  senre'Q*  in  Animating  a  general  moticmiieloogifig'rtod^ 
sodatfv^system^  lelatively  tto  tiie  sntFoufiidiflg  fixed^^etoiB^tiooIiii 
proviBg  aaegative  <wtth  Ivtgavd  iioi  it*:  Of  theseyd  vair^siJBBiBi|a|g^ 
aooDttfUiibas'  been  given  ih}ihe  hi&toneal  port  of  .thei£dinbiu^(}b 
P}iilo8ophiGalTransae<tio|r%v€L  i.  ^  But  sfaould  theyj>be  ^QCemt" 
M  in  disbayerifig  auok^ii  ooivoealed  motion,  tfaeBame  bviiioiplQaf 
cannot  fiiil  of  deferminiag(th&yelooity  and  direction  vof  i^ ;  woA,^ 
itupfocess  of  time)  whether  such  a  translation  of  the  whole  Byfi«^ 
teoa  be  in  a  straight  line  or  a  curve^  and  if  in  a  cnrpe,  whettherid. 
be  of  subh  a  kind  as  may  indicate  a  periodical  revolution^  And' 
it  needs  l^catce  be  mentioned,  that  if  such  a  thing  should  actuyi^ 
be  made  oit,  besides  enriching  astronomy  with  that  knowlieciye. 
wfaieb  depends  upon  measurable  parallaxes  in  the  sphere  of  tSe^ 
starry  firmamlent  y  it  would  also  oestow  Iel  rery  high  ^uthorit)^ 
union  I>ri  Wilson's  suggestions,  of  what  possibly  may  be  tm 
plan  of  Nature  in  upholding  the  universe.  .^ 

At  ibB  time  of  the  last-mentioned  publication^  he/i^ssixfy- 
tbree  yeara  old^  but  still  continued  to  enjoy  the  Uessifrga'ofiitior 
uninterrupted  state  of  good  health.  In  the  yeat  )784'>atthe<ieeomn: 
me^dation  of  the  University,  his  Majef^ty  was  i  graciously  pleased 
to  nominate  and  appoint  Patrick  Wilscm,  AM.  Dn  VKilsontl^ 
second  sbn,  to  be  assistatat  and  successor  to  his  fadier^  asiProl^ 
fessor  of  Prdctioal  Astronomy  and  Observer;  a  drcan^ataiidci 
which  heightened  the  oonkolations^  he  enjoyed  dntin^ihe  evenr 
ii^oflife.  -v-.r.       .  ,J 

In  March  and  April,  1786>  when  he  hadtiearly  oompletetit  jm 
seirenty-second  year,  it  became  appareht:  to  bis  .famil]^  ajaud 
fHends^that  his  constitution  atid  (^ren^th.webe'iast  d^dKniQ^' 
After  a  gradual  and  easy  decay,  which  lastf^edithrcittgnovit.tih^ 
whole  of  that  summer  and  autumn,  and  which  he:  bore  with  the 
utmost  composure  and  resignation,  amidst  the  t»ideiiSQilidiude» 
of  his  surrounding  family,  lie  at  last  expired  in  their  arms,  on 
ihe  16th  day  o£  October. 

•  The  private  character  of  Dr.  Wilson  was  amiable  toaUr 
uncommon  degree.  From  hi^  early  youth  to  venerolble  age  b^ 
was  actuated  by  a  rational  and  steadfast  piety,  etaUvened  by  thpse 
gracious  assurances  which  carry  oikr  hopes  and  prospects,  beyond 
tfa^  grave,  and  sweeten  the  lot  of  human  life;  Tte  cast  of  hia 
temper,  though  uniformly  cheerful^  and  ser^ne^  wasyetmtejekand 
Ik^nlble',  a^d  his  afiections  flowed  in  the  warmest  current  imme*4 
dSatety  from  the  h^art  His  looks,  as  weU  as  bis  QOlnf»rsalio» 
andid^raeariotir,  coiistantly  indicated  a  soul  full  of  innbocmceaiid 
benignity,  in  harmony  with  itself,  and  aspiring  to  be  so  with  -att 
'arbundit;    •'■•■...'..  •  /  m 
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,  .  Akticju£  IL 

Inddtntal  Formation  of  the  Compound  ofByponifrom  and  SuU 
phUric  Acids,  lately  examinedby  Dr.  Henry.  By  Mr.  Scanlail. ' 

(To  the  Editors  of  the  iinnafe  o/*  PAfitMopAjf.) 

"  GENTLEMEN,  Laboratory^  Shaw-street,  Sept.  16,  1826. 

A  FEW.  days  since,  while  preparing  nitric  acid,  from  one jLtoni 
nitre,  and  two  atoms' oil  of  vitriol^  sp.  gr.  1*812,  a  compound 
was  formed,  which  I  believe  to  be  the  same  as  that  found  ix^ 
the  Manchester  vitriol  chamber,  and  examined  by  Dr,  5enry . 

The  distillation  was  performed  in  a  cast-iron  pot,  with  a  stone- 
ware head  and  connecting  pipe,  to  which  was  adapted  a  glass 
receiver.  When  about  nine-tenths  of  the  acid  had  distilled  over 
in  a  continuous  stream,*  the  receiver  was  changed ;  it  now  began 
to  drop  very  slowly,  and  was  quite  green  ;t  the  fire'  was  then 
urged,  and  suddenly  the  receiver  became  lined  with  a  white 
substance,  which,  at  first,  I  mistook  for  the  boiling  over  of  the 
fused  bisulphate  of  potash — an  accident  which  has  more  than 
once  occurred  with  me  ;  but  on  examining  more  closely,  I  found 
the  substance  to  be  translucent  and  crystalline,  resemblljQg  ice, 
^  it  forms  on  the  pane  of  a  window,  and  I  observed,  wheu  it 
came  in  contact  with  the  liquid  acid,  it  effervesced  violently,  aad 
the  acid  did  not  become  muddy. 

Although  I  could  not  collect  enough  of  the  substance  to 
prove  its  identity  with  that  described  by  Dr.  Henry,  yet,  I  think^ 
there  is  little  doubt  that  they  are  the  same.  A  small  portion 
ciystallized  in  the  bent  tube,  connecting  the  receiver  with  a 
Woulfe's  bottle  ;  when  distilled  water  was  introduced  into  this 
tube,  nitrous'  gas  was  evolved,  the  instant  the  water  came  ii^ 
contact  with  the  substance,  with  brisk  efieryescence,  first 
becoming  blue-green  at  the  point  of  contact ;  and  the  resulting 
solution,  which  was  transparent  and  colourless,  abundantly  pre- 
cipitated solution  of  nitrate  of  barytes. 

I  conceive  that  the  productron  of  this  compound,  in  the  pre- 
sent instance,  can  only  be  accounted  for,  by  supposing  Uiat 
when  the  nitric  acid  had  .distilled  over,  the  atom  of  sulphuric 
acid,  constituting  a  bisulphate,  began  to  act  upon  the  iron,  prpr 
ducing  sulohurous  acid  gas,  whiqh,  coming  in  contact  with 
nitrous  acid,  in  the  atmosphere  of  thp  apparatus,  gave  rise  to 
this  substance.  The  production  of  sulphurous^  acia  gas  would 
also  account  for  the  boiling  over  before-mentioned;  for. I  £q4 
bisulphate  of  potash  to  fuse  quietly  in  a  glass  retort,  and  tp  Ijear 

•  Sp.  gr .  1  '455  did  not  disturb  solution  of  nitrate  of  barytes. 
t  Sp.  gr.  1*237  contained  a  good  deal  of  sulphuric  add. 
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ti  much  higber  heat  than  I  have  ever  applied|  in  making  nitriii 
acid,  without  parting  with  any  of  its  acid. 

If^  with  Dr.  Henry^  we'duppose  thia  compound  tacotiisist  of 
5  atoms  sulphuric  aeid  +  1  atomof  hyponitrous  acid, .  and  tbal^ 
for  the  decomposition  of  this  atom  of  hyponitrous  acid^  the  pri^ 
Bence  of  a  "  contiguous  atom  of  hyponitrous  acid'*  be  necesfcaiy, 
we  must,  of  eourde,  Suppose  the  decomposition  of  two  atoms  o( 
the  compound,  which  would  give  10  atoms  sulphuric .  acid, 
instead  of  5,  the  number  of  atoms  calculated  from  the  result  of 
tinalysis*  Viewing  the  constitution  of  the  solid,  as  Dr.  Heniy 
doe^,  we  must  suppose,  when  an  atom  of  it  is  thrown  into' watef^ 
Aat  the  atom  oi  nyponitrous  acid  resolves  itself  into  half  aa 
atom  of  nitrous  gas,  and  half  an  atom  of  nitrous  acid  15  +  23  r=d 
38,  an  atom  of  hyponitrous  acid, 

'    '  '  M.  SCAN'LAK.    ■ 
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Article  III. 

An  Answer  to  Dr.  Ckristison's  ^^  Reply*' 
By  R.  Phillips,  FRS.  1.  and  E.  &c.* 

STlt, 

'  It  is  with  great  reluctance  that  I  feel  myself  again  compelled 
ftd  kddress  you,  but  having  the  choice  of  submitting  to  your 
misrepresentations,  or  of  refuting  them,  I  prefer  the  latter. 

I  shall,  however,  first  acknowledge  my  error  in  supposing  I 
had  stated  in  my  first  paper  on  arsenic  that  certain  fluids  could 
Act  be  decolorized  by  animal  charcoal ;  it  appears  I  was  mor6 
ciareful  than  I  had  imagined,  not  even  hinting  the  poison  that 
might  be  so  disguised  as  to  increase  the  difficulty  of  detec- 
tion, and  I  certainly  did  not  expect  that  a  Professor  of  Me- 
dical Jurisprudence  would  supplymy  deficiency  in  this  respect^ 
but  this  act  was  reserved  for  you ;  and  it  seems  to  me  to  be 
what,  on  another  occasion,  you  term  treating  the  subject  "  too 
much  as  a  chemist,  .and  too  little  as  a  medical  jurist." 

As  excuses  for  boiling  the  coloured  fluid  with  the  animal  char- 
coal, instead  of  merely  mixing  them  as  I  had  directed,  you 
state  that  I  have  used  ''in  one  place  the  ambiguous  terqi 
digest  ;•*  and  afterwards  alluding  to  the  error  which  I  have  now 
acknowledged,  you  say,  "  the  readers  of  the  Annals  will  not 
i^ond^r  at  my  imagining  I  saw  directions  t6  boil  in  the  author!^ 
injunctions  to  mix  and  aigetty  when  he  himself  finds  a  statement 
of  fk6ts  where  there  exists  not  even  a  shadow  of  them.*'  » 

Kow  I  confess  I  do  not  feel  the  force  of  this  reasoning :  I  do 
not  see  how  my  having  committed  a  blunder  on  a  certain  subject, 

*  See  JnnaUy  N.  S«  vol.  yii.  p.  30,  vol.  z.  p.  298,  vol.  zii.  p.  23. 
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of9ttfm^<ns^^l  deny  that  I  faav^  used  the  woiVts  mix  and  difM 
TMlMfefltttiftly.  Attttding  in  my  fhiat  pap^  «o  the  mt  of  ttiMiil 
triWdMd/  «iy  words  are,  "  I,  therelbf^,  «H9ted  some  of  it  wkfa[% 
ij^olMleiifioliitiM  ofursenioos  a<:My^fcc.  ja^  a;fiberwafd6  enppoi- 
iii|^4tittight  be  slispeded  that  the  phosphate  of  lime  ef  •  fiite 
-tUMMd  charcoal  might  have  predaeed  by  its  solution  «m  appeaf^ 
Utttte*  of  the  presence  of  arsenious  acid^  I  state  tiiat  ''I'tbiiD^ 
Ifow^er^  that  water  or  wine  which  was  merely  digested  oti  Iii0 
wiinlai' charcoal  produced  no  effect  with  nilirate  of  miVer,  fce;'' 
How,  ^r>  dbserve  tjbe  charcoal  was  mixed  with  arsefiM^-fli^ 
and  onbf  mixed,  that  the  arsenious  acid  might  not  be  sepaftMl 
Wit.^  "The  animal  charcoal  was  digested  in  water  and  wine,  in 
<6rder  to  dissolve-  the  phosphate  of  lime  if  possible.  HimI  y&k 
i^vKAed  ^is  passa^,  you  would  not  have  ventured  to  assert  thaft 
rhlKk  directed  animal  charcoal  to  be  digested  in  a  fluid  eoataki^ 
ing  arsenious  acid»..for  none  was  present,  and  the  object  in 
digesting  was  totally  different. 

A^n,  you  represent  me  as  having  employed  a  decolorized 
solution  containing  a  grain  of  arsenious  acid  per  ounce,  when  I 
have  distinctly  stated  that  ''the  silver  test  readily  detected  the 
arsenic  when  so  far  diluted  as  to  form  only  -^.p^p-y  of  the  solu- 
tion.'^  Nor  is  ijiis  .aft :  you^iiKiniiate'  thst  I  could  not  distinguish 
between  liie  green  colour  produced  by  adventitious  mat^f  from 
tbajL  abtauaed  by  .^f  ^ppwaationof  i^rswious  acid  and  oxidt*  of 
fpfp^vr^  but  if  you  ]^d  atte^ed,  t^o  the  precaution  whioli  I- 
ref^iAfUfifbd  q{  first  ]>;c0<^pit^t^gtbp  hydrate  pf  copp^rj,  acid  tj^ixs^ 
zdjixejgJih^  I  think,  havei»0^ 

lliat  iTcQuld  not  have  made  this  mistake.    .  •  /I 

_  J  J.  hjitve.  already  admitted  my  error  in  supposing  th^t  I  bad  um4 
^  precaution  whipU  J  dvi  not  employ ;  an  imperfecjb  recoUe^oft 
orwK^];  I  b^d  writ^n  is>  however, fa  u^stake  which  I  tru9t,jRS9 
'will  be  inclmed  xeadi^y  ^  P^^on,  for  it  is  on^  into  wfaii^b^yi||| 
have  your^f  fallen.  You  say  in  your  reply,  that  with  resp^;(q 
authors  wHo  treat  of  mjfsdical  jurisprudence,  you  ''  ui^fortpo^^ 
wrote  most  authors  instead  ot  some  authors/'  The  constructed 
of  your  sentence  is^ucl^i  however^  as  to  show  that  the  enror,i99|f 

?f  a 'more  delib^ate  na;tui:aj(  and  not  a*  mere  slip  of,  tI|e,(M»^ 
^Q^  ''  unfortunately,''  fpf.  die,  latter  supposMion,  wrote,  /'.^ififiM^ 
ilLa^ho^."  .     . ,     ..   ..         ,, ,      •.    . .  . ,  ...,,,^  J,,  ijjoj 

}n  my  refi ^ka  ^ppn  y onr.pftpp%  I  fea»if§^.»Q>ic^4  ypHR  Q#§^f|b^«^ 
that  "  the.Gharcpal  ,of  the,  Wack  flii^.}S;,^i!fttt»«<^»B#ry(|ft^^ 
process  £of  reduction],  and  ,suhQafb0*i^t«ijof,  po^^t^^ 
therefore, .answer. as  well^.bjut  it^^ld<Wso.dry*?j  itf  ^ifhfis  bna 
^J^  jo^r .  ?eply»  you  »J,  "  liftewt  !$&©!  prwfi[8f^  incfhiiff^i^s99 
tbe.mr90ess.for  xedui^Q^  the  sulj^l^u^tr;  apd  I  distinc%t^ii^Oq 
ber  that  j»y  reason  foi;  introd.aomg  t^e  ^wm  ^9Sf  ti^  i£  I  mi 
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for  ^e  process.^  My  criticism  takes  another  div^dioa  thaa^tiiiM: 
pUtopk  you  appvehen^bd;  for  I  m^mnh,  alAoogk  yen  ave^  iMac* 
mimled  with  the  faet^-lbat eharcoal  is  «b  neoessary  mfwimmg 
jme  aiilplmret  of  Mt^aie  a»  the  oxide ;  aad  the  expecuutat^UfMt 
^^l^ch  thi9  eoBcliiBiioa  is  £s>fizided  iis  thia^— I  mix&Aom^fmt^ 
idtpilKieiit  with  al^out  two  parts  of  CMrbonate  of  sock ;  th^  joviztiMre 
mm^  subjected  to  a  red  beatuntii  all  f«imeg  c^«ed.  Oa  eMfiiio^ 
Ilig.tJiie  residual  mass,  I  found  it  to  consist  of  carbonaie,  auir 
|A^y  and  arseniate  ^  soda,  and  consequently  the  whole  of  4;h^ 
tt^ff^io-^camnot  be  procured  by  means  of  an  alkali  withoiU^^Hie 
awptKMe.  of  chai^oal,  whether  we  dct  v^p<m  the  oxide  or  sulr 

In  jconchidingt  I  again  readily  acquit  you  of  any  intentiond 
inieref^teBentation ;  for  the  carelessness  you.  have  repeatedly 
^imced  is  quite  sufficient  to  account  for  the  errors  you  h«ve 
novuBitted,  *  Your  obedient  servant,  B.  Ptiiiaai^ii* 


Aktwle  IV.  

Tehscopical  Observations  wi  the  Moon, .  ... ,  .i 

By  the  Rev.  J.  B.  Emmett. 

'     (TotheEditors.of  theibmo^sofPisltifep^.)  ' 

•  Tflfe  moon  was  one  of  the  first  objects  examined  by  the  tele- 
ftcdpe.  Galileo  perceived  so  striking  &  resemblance  to  that 
lij^pe^nce  which  the  earth  may  be  suppos'ed  to  have,  if  tic  wed 
from  a  great  distance,  as  to  conclude,  according  to  Anaxa^onis, 
Pythagoras,  and  other  ancient  philosophers,  *'  Limam  scilicet 
esse  quasi  tellurem  alteram,  ejus  pars  lucidior  terrenetn  super- 
ficiem,  obscurior  vero  aqu^am  congrue  reprsesentet/'  ^Sidereus 
Nuncius,  p.  17.)  Galileo  not  only  observed  mountains,  but 
measured  the  altitudes  of  some  ;  and  assigns  a  reason  why  he 
could  not  perceive  any  upon  the  limb  ^p.  22,  23);  had  his  tele- 
80Ope  been  more  powertiil,  they  would  have  been  distinctly 
visiol^.  Since  this  time,  the  speculations  of  philosophers  liave 
bben  v^ry  various ;  Hevelius  retained  the  ancient  opmion,  and 
supportled  it  by  many  careful  observations;  but  at  the  present 
wy,  astronomers  usually  maintain  tbat  the  moon  is  destitute 
both  of  water  and  of  an  atmosphere ;  some  making  its  surface 
&lt6  tiMESS  of  volcanio  craters  (Eobisoft^  Mechanical  Philosophy, . 
pl'fidS) ;  whilst  others,  in  order  to  explain  the  origin  of  meteoric 
s^dsed",  fadcy  that  the'  moon  is  composed  of  the  bases  of  alkalies 
and  earths  in  their  metallic  state  ;  by  some  unaccountable  prd- 
eead/Mad'^s  of  lunar  n^tt^r  are  some  how  projected  beyond  ihp 
p^hif 'ybete  the  behlripetal  fbrce  of  the  earth  is  equal  to  that  of 
m>da6Di^;cQatinucdly  descending,  they  reach  our  atmosphere, 
inflame  and  descend  to  the  earth  ;  these  productions  we  mortals 
New  Series,  vojl.  xii.  i 
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isii^^^m%ff9?S^n  of  Y/^J^ftQiQ.-ewrtioii*-    All  wighi^Att^fHt 

fj^l^^^iH^i  <^^^rved ;  or^atri^a^^  |^}i^»»)^^i»lft  baye  bMb  «ete 
Jf)\}^(Oaapotb^^^XDlain^-u.pon  a^yi.QtberliOl^tliesist  thei)i|l» 
^:  W,  HerscheloWrv^d  w^  aoph  pb^^aooiena,.  April  i  10^ 
17^7:  a  ^IsQ  M0y.45  1783;.  a  $imilar»:  but  t  more  camaritdbb 
appeaffince  presented  it&elf  Mardb  7y  i7944  April  13>  179S^nil 
^eb,.6](  179.4,  Mr.  Pi^ziol^^er?^d.a  similar  f>bbnQitteiacH»^suace 
this  time,  others  have  been  observed.;  one  by  CaptiKatar^ani 
ODQ  by  myself,  Jan.  22,  1825,  in  the  same  skoe  aarftbonr 
observed  by  Piazzi,  near  the  spot  called  Aristarcous  byQaBKiiti^ 
and.  Mqna  rorphy  rites,  by  Hey  elius.  .!-(:. 

*    In  r^asQnii^g  uppn  inac^fessible  objects,  ivQ  noiust  argue  ftbtik 
)ifhat^w€  kpQw;  ^nd^iace,  on  the  earthy  %e  oattftot  bb  jD(iaxl»> 
Jtfiyie4 .  wjttb(>ut  air,  we  ba^e.a    right   to    make  .the    .aaibt 
assumption  respecting  the  moon  :  hence  then  these  s^ppearances 
jender  the  existence  of  an  atmosphere  highly  probable.     Mc. 
Schroeter  endeavoared  .tp  establish  the  existence  of  ai  hmar 
atmosphere,  by  the  prolongatipn  of  the  cu^ps,  when  the  moon  is 
two  or  three  days  old.    At  an  oceukation  of  Jupiter's  satdlites^ 
tbft  third  became  indistinct,  1'  or  2*  before  it  disappeared:  the 
fovrtb  became  invisii^le.wb^^  near  the  limb.  (Phil.  Trans*  1792;^ 
Some  astronomers  bave.found  that  stars  disappeared  ftuddenlj 
behind  the  moon,  without  uodergoing  any  previous  change; 
whilst  others  observed  a  sensible  diminution  of  briUiancy*  TSotf 
If  the  subject  be  fairly  examined,  we  shall  find  that  every  occnlf 
tation  is  not  suitable  for  the  purpose ;  for,  first,  except  near  the 
change,  the  moon's  light  is  so  great  that  small  changes  in  tb^ 
brilliancy  of  a. star  cannot  be  easily  observed:  secondly,  tbf 
moon^s  atiQOsphere  must  be  of  small  extent,  and  very  rare ;  for^ 
according  to  Dr.  WoUaston  (Phil.  Trans.  1822),  were  the  earth^s 
atmosphere  of  infinite  extent,  the  density  of  the  atmosphere  of 
each  planet  would  be  equal  to  that  of  the  earth's,  at  distances 
which  are  proportional  to  the  square  roots  of  their  quantiti^  of 
matter :  hence  in  this  extreme  case,  the  lunar  atmosphere  mtKkt 
})e  very  rare ;  but  its  density  is  far  less  than  even  this  quantity! 
thirdly,  for  both  these  reasons,  if  a  star  pass  nearly  perpeadtcui- 
larly  into  the  atmosphere ;  i.  e.  if  it  be  vteiy  nearly  in  the  pathcof 
the  moon'6  centre,  the  trifling  effect  that  maiy  reaatonablv  rbt 
expected  pfinnot  continue  longer  thiin  one  or  two,  seeotooB'^ 
time :  on  t^e  contrary,  if  the  star  be  vevy  nearly  ibb  miHm^ 
isemidiameter  on  either  side  of  the  padi  cif  th^  cwtrti^  ^^leffu^ 
of  the  atmosphere  will  be  chiefly  yjisiUe  in  elevating  tbe>si»0E^£or 
in  keeping  it  in  view  for  some  secotids.aftl^r  it  has  J}eeii!ja^iid9 
touch  the  limb^    In  a  number  of  the  Amah  for  tbebeg^i^nidglaf 

S'  e.year  1819,  I  described  a  yery  ^atiafaotory  ob9«rvii^ipiiiu;  43tk 
^y  12, 1 826,.  ;the  star  ^5  s  W4s  ^iitlilarty  ecftpsed :  tlie^ebftolin- 
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ft^soavtdeiaiUf  ^l<mse^  touched  the  dark  pe^t  of  ti^ 

f^isA»'p0mt  die  iiom  hofct^  before  it  was  q^ite  intCoiitat1:rir'«^li 
#ioiagaied  tn  a  4if^!^^tfM*'^<3il>eitdiicuIar  to  a  tangent  at^bife^'^Qitft 
nfjQontBi^t;  itloi^  a  49eAsi4^fe  part  of  its  brilliancy  befoii^j^'i^i^ 
«Kf)6ai^4'  S&e^ld'9>^t^tal  ^elips^  happen^  when  the:i)a^ii'Jii 
j|]iear.4iie4x^icUan,  a^^  i^^e  imlky  way^  or  any. crowded  paTt^w 
the  heaveDs^'oGevUatiOBSof  erery  sort^  and  yery  close appulkeil^ 
fnjd^t  be  obsemsed,  whereby  the  question  may  be  decide. 

Results  of  ^a  rather  satisfectory  nature  were  obtained  from  the 

Aeeotealion  of  Saturn^  Oct*  30,  1825.    At  th^  immersion^  the 

laMa'sr  altitude  bein^  very  low,  -the  wind  high,  and  the  air  very 

t^amloua,  a  ^ood  ooservation  could  not  be  made.    The  emer^ 

aion  happened  under  better  circumstances ;  it  took  place  fp6iii 

Iwbind  the  dark  part  of  the  disc ;  and  when  a  very  minute  part 

^the  Wdnsa  first  appeared,  it  was  very  considerably  agitated; 

whftkt  some  minute  insulated  specks,  on  the  dark  part  of  the 

moon  were  quite  steady,  and  in  the  field  of  view  at  the  sas^ 

time.    As  more  of  the  rin^  came  into  view,  the  part  which  trie^j^ 

yery  near  the  moon  was  indistinct ;  and  when  the  globe  of  tt&b 

planet iiad  emerged,  and  a  vacant  space  of  two  or  three  secotids 

of  4/ degree  between  |t  and  the  moon  ought  to  have  been  &6ei)^ 

ithe  globe  of  Saturn  was  extended  to  the  ixioon's  limb,  and  indl^ 

|inct  OB  part  of  that  hemisphere ;  and  as  the  remaitider  of  4hi^ 

ring  emerged,  the  part  near  the  moon  ^as  confused  and  indis- 

tin^y  whust  the  remote  parts  were  distinct  and  well  defin^. 

The  observation  was  made  with  a  six  inch  Newtonian  reflector, 

power  130;  a  higher  could  not  be  used  on  account  of  the  mdfa- 

▼onrable  state  of  tl>e  air.    Saturn's  light  bein^  inflected  by 

passing  by  the  moon's  surfacei,  some  pai't  of  the  appearance 

SKUst  have  resulted  therefrom;  and  although  it  is dimcUU^,  or 

radier  impossible  to  calculate  the  effect  due  to  inflexion^  yet, 

reasoniiig  from  analo^^  the  effects  appear  too  considera!ble  to 

be  the>e[TOCt  of  inflection  alone.  * 

We  may  now  examine  how  far  observation  supports  the  idea 

thai  there  are  seas  in  the  moon.    There  is  certainly  one  great 

diffficuUy,  although  some  of  those  parts  which  are  i^upposed  to 

be' tseas; are  favourably  situated,  the  reflated  image  of  the  suii 

has  nev^^been  observed.    However  if  the  moon  be  similaHy 

Gonatitoted  to  the  earth,  the  surface  of  t^e  sea.  will  rarely  be 

aibopth ;  and  wl^ether  the  trifling  qtianttty  of  light  reflected 

j^oB^thesurfilce  of  water,  ev^n  if  smooth,  would  be  visible  at4d 

^rsotfia  dt^a^loe  as  ^0,000  miles,  is  doubtful;  and  if  roi^V, 

^V^icwditedly  its  dissipation  must  be  so  great  that  the  sun"^ 

imai^d^'calinot'be  visible  on  the  <eartk    If  parts  of  the  moon  ht 

ei>mD»dkx«mth<witer,  they  will  appear  ^i^er  than  the  other  part^ 

bf;thei«i0fece,  except  m  l^at  point  t/^ich  reflects  an  image  of 

mhe^fm,  ii^wskdx  there  be;  for>  excepting  at  that  point whidft 

miifiit  bevery  small,  none  ^  the  reflected  rays  can  reach  the  ey^ 

z2 
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oT iTi^' obsef Vef :  ori  the  darth;  thiS^wit^  of  tWe  ofee«ltt*»fe^ 

tectly  clear ;  tlfe  bed  of  the  ^'ed  is  Hltfrainstted  by;the  8rcfiT*?lwHi 
of  tbe'liglitiVhich falls  upon  watet,  patf'irf  re»ect€?a;  bffli^ltaj* 

V^hicb  pasis  below  the  surface,  triSnyai-^  absotbed ;  and  cf*tM\*^ 
whicft  are  reflected  from  the  bed  '6f  the  6tea,  many  are^otb^ 
by  passing  through  a  great  extent  6f' ^aterrtheteforil  tteet^ 
of  the  sea  will  receive  and  reflect  feifffet'rai^i^thAa  the  suf&ceW 
the  moon;  hence  seas  will  appeard^rket  maftthe  laiid.  *  A^rf, 
when  the  line  which  separates  the  illtitninated  from  the  daSfk 
hemisphere,  passes  over  the  bright  parts  of  the  moon, 'it  is 
rugged  and  broken;  the  shadows  of  elevated  ptfrts  Affe  v^ty 
black  arid  sharply  defined ;  but  when  it  crosses  the  daA  p^ttd, 
the  phsBnomena  are  veiy  different ;  the  Hne  is  in  general  k 
smooth  elliptical  curve ;  it  is  shaded  off  very  gradndly,  T^h^efty 
it  almost  imperceptibly  terminates  in  perfect  darkness,  Theire 
are  irregularities  in  it,  but  they  are  of  a  different  form  to  those 
which  present  themselves  on  tne  bright  part  of  the  disc ;  Hllfe^ 
irregularities  are  of  the  following  sorts :  1.  Long,  nari'OWj  fliisky 

bridges;  smoothly  and  softly  defined;  not  broken  angularly; 
windings  always  rounded ;  they  have  often  branches ;  some- 
times one  side  has  a  whitish  brilliancy ;  in  this  case,  a  shadow 
is  projected  by  the  other,  which  shadow  is  very  gradually 
softened  af  its  margin.  ;  These  ridges  are  very  diistinct'aM 
numerous  in  Mare  Medit^rraneuita,  wheh  the  moon  is  at'the  ages 
represented  in  maps  13,  14,  15,  bf  H^veliusV  Sdfenbgriaphia. 
2.  Bright  spots  which  project  considerable  shadows.  If  tliese 
be  carefully  examined;  they  will  be  foundto  be  very  consider- 

^  able  elevations  :  the  shadows  are  remarkably  soft,  and  deistitnte 
of  the  sharpness  of  those  oil  the  brighter  parts  :  if  tbefee  rfeva- 
tions  have  Cavities  v^ithin  theni,  the  8iiado#  of  the  margki, 
which  is  projected  into  the  cavity^  is  sometimes  very  inte&seand 
sharply  defined ;  the  d:ltitode  of  i^dh  spots  is  great.  Th^e 
may  be  seen  at  the  ages  represented  in  the  following  maps  of 
the^  Selenographia ;  between  7  and  8  in  Pontiis  Euxintfs  *  In 
12,  13,  14,  these  phsBnomena  may  be  observed  in  M.  Christi, 
J.  Ebissus,  J.  Minorca;  in  16  in  Corsica  and  Sardinia,  <ind  in 
many  other  parts.  3.  Spots  which  have  l^ss  brilliancy  than  the 
part  of  the  mooxi,  calletif  land,  by  HeVelius,  and  greater'thali'that 
which  he  supposes  td  be  wdtet*.  Some  such  appear  inPalhs 
Moeotis ;  Eficntini  Scopuli  in  PoAtus  EuXinus  are  remarkiBIi  ; 
at  the  age,  kiaap  14 16  17^  many  suchnvay  be  seen  <ri  'Poferttis 
Euxinus,  Mstre  Mediterraneum,  Mitre  Hypertjoreonntt^,'MEtre 
Pamphitium,  &c.:  niost  of  these  prbjectthe  Soft  shadows^We^e 
named.  A  tolerably  good  idea  of' th^  difference  bet#efe^  tike 
effect  of  the  bright  and  dark  parts  of  ^th^  lunm-  di^'ih^^ 
formed  by  examining  Pains  Moeotis' in  map  2';  PontiiS  EiiiSfftis 
and  S.  Extremus  Ponti  in  6;  Pontu^  Euxinus  iii  7.'8;'«V'Mafre 

'  Hyperboreoriim,  Mare  Mediterraiieam,  a«d' M«?re  AdHaJkitt«itf^n 
12  ;  Mare  Mediterraneum  in  15, 32,  34,  35,  36  ;.but  if  the  moon 


V^/]  Tele9copk^xQl»0im(^rOmthe  Moon.  Wi 

{mce8rJ|Mure.Q(^ed^G^^^f^(^ly  .^  to  .QO^vey  ^tl^e  idea/  thaJ, 

geoeml  aspect,  (Ijf  ipf^  ofep^^er,  ^tand  about  half  viray  tip  a  v^iy 
lE^b  cliffy  .wIiQfte.3h^(ipw.(is;pqojectetd  upon  tl^e  $pa^  he  \9^ill;be 
vbeUieced  fixm  the  gu^'^iuys :  tke  water  oeingclearj  the  bed  of 
;the  sea  will  be  iUmoiuat^  )i)Ut  less  so  than  the.  neighbo^riiig' 
laod;.  the.  shadows  of  elevated  places  have  the  soft  appearance 
observed  in  some  p^xts  of  the  moon;  whilst  the  sea  appears 
daffk.  There  is  no  doubt,  or  at  least  I  have  non^e,  from  the 
pbi^ryations  I  have  made,  but  that  the  ridges  and  other  sup- 
posed submarine  objects  are  sometimes  more  distinct  and  more 
conspicuous  than  at  others,  the  air  being  quite  clear,  and  the 
^oon,  ^t  the  same  age  :  this  I  have  especially  noticed  in  Paliis 
J^GBotis,  a.partof  the  moon  well  adapted  to  observations  of  this 
sort.  As  an  additional  confirmation,  the  surface  of  each  of  the 
dar^  parte  must  be  smooth  and  spherical ;  else  how  can  the 
terminator  appear  smooth  and  elliptical  in  passing  over  them  t 

There  ar^  parts  of  the  moon  which  have  the  appearance  of 

rivers  and  small  lakes ;  rivers,  if  there  be  any,  cannot  be  tracied 

.through  their  whole  length;  because,  at  least  on  the  earth,  af  a 

^eat  distance  from  the  sea,  their  breadth  is  too  small  to  be  sedn 

;iijt:So  great  adistai^ce  $^s  d^at  of.  the  mppn.    I  am.  aware'.that 

.«fome  of  your  re^tders  may  be,  inclined  ,tb  regard  .this  statement 

as<,visionary ;  I  only.b^g  such  to  e^^amine  Palus  Moeotis  with  a 

laiige  telescope,  if  possmle,  .one  whicjh  t)ears,a  power  of40G,Qr 

$00,  with  sufficient  li^;,  the  (^eliesAope  s^puld  be  ^o  firndy 

mctuated  as  npt  to  be  affect^  by  tremorSj^  and  the  air  should  ^be 

c}ear^  the  best  time  is  wh^jfi  the,mopn..is  ^bout  eight  or  nine 

4ays, old;  on  ih^  north  margin IwiU  W. found  a  conspicuous 

narrow  line,  running' nearly  parallel  with  a  small  part  of  the 

nqrlfh'west,  the  whole  of  tixe  i^orth^  and  part  of  the  north-east 

'  boundary  of  Moeotis,  and  joined  to  it  by  four  similar  lines  which 

increase  in  breadth  as  they  approach  it ;  to  the  east  is  apether 

such  line,  whose  south  extremity  divides  into  two  short  branches, 

one  of  which  touches  a  mountain  which  stands  at  the  point 

where  Palus  Byces  joins  L.  Corocondametis ;  on  the  south-west, 

:  fcom.  the  end  of  the  projection  joining  Pr.  Agarum,  another 

^  riseB,  joined  by  a  second^  a  little  to  the  south ;  after  the  junc- 

tippy  the  branch  takes  a  direction  little  west  of  the  south;  its 

^fif^paefnlty  is  divided  ipto   CpUjT  braqches  which  run  towards 

<^iPfdudes,,.  I  had  a. yery. distinct  view  of  these  parts,  June  X3, 

^,  l^^fi  9»  well  as  at  otber.tim^s  before  and  since  ;  they  are  se^n 

fvitf  &^^  advaqtag^  with  the  sijc  inch  reflector,  and  powers  from 

H^Qft.to  400,  and  wt^enj.the.atmospiere  is,  in  a  veqr  fine  st^te 

eijiff^  .^00  5  I  ha^ve  see^  thei[a  veiy  w^ll  with  nay  40  fe^t  aeri^.1, 

o-ilf^^M^Od.    A  dliawingi  will  be. sent  ^r  insertion  in  tUe  Amats, 

itMb§^  ^hpM  bay)9  h^d  opportunity  tP  :make  observations  duriug 


•i(»  ■/». 


3«<  \M0.^GoUu^iM'^^M$poh     A:  [ftimi 

ItttHLT  (UsG^vitD  a  imtther  of  aiall  pogliiiuu,  and  eadKto'obMnivi 
big  own  part  regulariy,  using  tagge  aadfe  jnwefftJ-. inytwiafiffnii^  l.> 
arn'OetlMiiy  arc  I  ap^ik  from  a  kingvoiitiiMed  s^tiea  of  obaer- 
vittioia  yuAth  l99&p  teleaeopea^  idmt  muth  taloabte  kixmiedgs 
nfay  be<  obtfliiied.  I  ataotdd  Incre:  gieat  pidaatire  m  tekiflg  » 
pottion  of  Uie  itto<m  along  with  odKT  aattoooiiiera. 

J;  B.  BacarEinp^ 


<  » 

.  AancuB  V. 

Report  of  the  Length  oft  he  Penduluih^  at  the  Equator.  By  Jolin 
GoIdiDgham,  !&q.  FRS.  From  Experiments  and  Observations 
made  on  an  Expedition  Jit  ted  out  under  his  Direction,  from  the'^ 
Observatory  at  Madras:  by  Order  of  the  Madras  Government^ 
in  the  Year  1821.  Together  with  a  Deduction  of  the  Figure 
of  the  Earthy  by  combining  the  Equator,  Madras,  and  London' 
\  Experiments.  Also  the  Geographical  Situation  of  different 
r laces  seen  on  the  Expedition. 

{Cmeludedfrom  p.  899.) 

On  the  22d  of  December,  the  obsetvadons,  having  more- 
immediate  reference  %o  the  primary  object  of  Ae  expedition j 
may  b^  said  to  have  comtbfenced.  At  the  island  Gaunsah  Loht, 
a  slight  shdck  of  ati  bai^tbqttake  vfka  Mi  on  the  30th  df  Decern- 
bet,  which  lafetfed  about  half  a  minute.  On  the  10th  of  Januatry,' 
C^Jptain  Crisp  arriv€fd  fitom  Nattal,  finding  the  pillar  coii<^ 
menced,  and  the  observtrtiotlB  for  the  latitude,  time,  a^d  longi-* 
tude  going'on.  On  the  21st,  Captain  Crisp  arrived  again  Stbrn^ 
Ntfttal,  and  on  the  23d  proceeded  to  Ayr  Bongy :  the  cotf- 
ddblfor,  1/thoti^  h^Uh  rendered  it  necessary,  left  the  small  ii^land^ 
fbr  Pdlb  Parijong*.  The  pillar;  having  the  plugs  of  teak-wood 
i'ni^efted  according  t6  the  instructions,  was  finished  on  the  37th  *' 
there  not  having  been  bricks  sufficient,  the  foundation  a^ 
back-part  of  the  pillar  were  formed  of  pieces  of  the  tjoral*fy)cifc,' 
which  was  found  to  be  Very  hard,  and  at  least  eaual  to  brick  fof' 
the  pbrpose.  On  the  31st  of  January,  the  plank  and  fVam^  for 
iltipporting  the  pendulum  of  experiment  were  firmly  secured-  in^ 
tfieir  places;  the  clock-case  was  then  screwed  M  the  plaidtx^ 
On  the  2d  of  February,  Captain  Crisp  akfivel  from  Nattal ;  the* 
Works'  of  the  clock  were  put  up,  and  on  the  6th,  obseihfatioti^ 
tSLken  fdr  finding  its  rate.  On  the  7th,  Captain  Crisp  i^urneft 
tfe  Nattal  in  the  brig  Eleanor;  havihg  seen  that  every  tbiftg^wdi^ 
vA  a  |)roper  trieiin  for  cdrathencing  thfe  ^xperimdnt^*  \Vith  tfie  p^n^ 
diiiiim.    On  the  Uth,  three  of  the  savage  inhabitants  of  liies^ 

Sarts,  who  came  here  under  the  pretence,  or  for  Uie  puppose>  of 
shing,  got  into  the  large  ten t>  and  took  from,  thence  the  tranBili 


imfmribM^  ^iMrth  oMHpMB^  ^retiiiifM«iif0r/)ltoi^«&nUlk^ottfo 
iMkMg^f  lo^G^teMi  Qrisp^  .t^ihkMig;  fi»  if  mmld  iftffem}:Mg^  I 

-Ofitt  tbe  13tb  of  Febniaoy/  Af esses.  RoMfiSQixi  tad  JLiwreooe^i} 

s^pamtit  setftv  Oa«tlto  I7thi>  a  bolit/ with  ^rovusion^''^; .  for  tbftrt 
party,  arrived  ffQiit'Jf^ttid:  f  some'  of  4be  ishud^  ddji^^^Di  >io' f 
Ghtimfledi  ItoUt^Were  now  visited  by  a  few  of  the  ravage  inhabit- 
ants  under  the  pretence  of  collecting  turtle — ^the  party,  which 
consisted  of  Messrs.  Robinson  and  Lawfenoe,  the  sub-con- 
ductor, and  five  Lascars,  two  of  these  ill  of  fever,  thinking  then> 
selves  a  ^ood  deal  exposed,  added  lo  what  had  before  occurred, 
deeqo^d  it  prudent  to  keep  a  look-out  during  the  night,  and  to. 
establish  an  armed  watch,  who  proceeded  regularly  round  thd 
island  after  dark  until  day-light ;  Captain  Crisp  haviiig  been 
made  acquainted  with  the*  loss  of  the  instruments,  sepoys  were 
despatched  to  the  different  islands  and  places^  and  search 
made  for  them,  but  without  success.  The  loss  of  the  transi|;  is 
much  to  be  regretted,  as  although  every  precaution  was  tak^n 
to  obtain  a  correct  rate  by  the  sun,  still  the  verification  of  t^is 
rate  by  the  stars  would  have  been  very  satisfactory. 

The  experiments  with  the  pendulum  were  completed  on  the 
20th  of  March,  and,  as  will  be  seen,  wece  v€^ry  num^lioui^rps 
well  as  the  obst rvations  for  the  latitude ;  tjie-otber  obsc^v^OfiSn  r 
as  diiiected  in  the  instructions,  were  also  taken.    Oi^  the  20thji^ 
Captaia  Crisp  arrived  from  Nattal,  and  on  the  21st  ordepfsd  the.. 
clock  4nd  jpendulum  of  experiment  to  be  take4  down,  an4  je-rj 
placed  in  their  cases.     On  the  23d  a»  m.  tixe  instrum^tyts,  teot8>; 
and  baggage,  having  been  sent  on  board  &^  Eleanor^  Messrs*. 
Bobinson  and  Lawrence,  with  the  sul>conductor  and  Lascars, 
embarked  on  that  vessel,  and  sailed  for  Pulo  Pinnee,  where  they 
liHacbored  in  the  former  birth.     On  the  24th,  Captain  C^isp,  whp 
had  been  to  Pulo  Batooa,  arrived,  and  the  EleaiH>^  sailed  for 
Naltal— Mr.  Lawrence  and  the  sub*copduetor  proceeded   to 
]|jr«ttal  on  the  small  boat,  where  they  arrived  the  same  night>. 
Qn  the  28th,  the  instruments  and  some  of  the  baggage  wer^ 
transhipped  to  the  brig  Sophia  belonging  to  Mr.  Pnnce ;  some 
enervations  were,  made  during  their  stay  here.    On  the  29th, 
Q^ptain  Crisp  smd  family  came  on  b'Oard  the  Sophia,  where  also 
y^-Mr*  Lawrence;  and  about  seven  p.  h«  the  vessel  was  got 
^li^er  ^^i^h,  and  sailed  for  Bencoolea;  the  Ele^nor^  with-  tl^e 
^pom^det^of  the  party,  sailed,^  at  the  san^e  time,  fox  Puk)  Paur^ 
tepg  ^ia4  Piidang,  at  tbe  fopnj^r  pJace  to  take  up  tt^e  condy ctpjfi 
lyU*  Hft Witpft,  and  to.Uy  dowA.the  g^ograpbioal  positioA  pf  tl^ 
IsM^t^r  ti  th^  Sophia  reached  Bencoolea  on  the  9th  of  April,  wben^ 
t^e  instruments  s^nd  baggage  were  landed ;  the  brig  El^auor 

'*^  iThie  ibtfd  6f'the  party  conoBtedduefly  of  salUfish  and  rice,  with  now  sndlli^  4 
ffaMl ;  i  tlley  had  bo  meaiifr  of.  fid)k%,  mid  mo»t  of  theiD)  indeed,  no  titnfc.         .    .     ^ 


'^QW^ef^keD,;,^ad,  after  wiiUiw  a^ontSQ  4<yjcf()Hr{»>p»fleie*» 
ie.,wIi.Qje' party  emWH^d  iu tbie;s{iip/SW^^[M^ rar>}tf»dia8iiteA 
^mv^d  m jt^^pad*  on  jtbe  4tb  of^  Ji^ft<. ...  t ;.     . ;j^  no 

^X  ^t^.  i;lq)¥  ^prppeed  to  give  .the  o^r^gmaiidtcs^pMBif  idiib 
^  Jt  ^ay  b?,  ^ecessaiy  to  pp^flai^e^  ,^t.  ther/pUoimig' -Mdto 
9QjiJ^in,  oxdy  th^  oWmations  wbk^  iiysi^  Qi«i^e994  to  bciitbcl 
Qxpst  ^curate.;,  Tbe  method  of'  provicg  them  havmg  ^eeii  by^ 
(^alqulatiogibe.  whole  of  llie  obaervatii^npb  ti^t«]u«g  thiiiJQCM^ 
-rand  any  of  the  results  which  di^f^^  ^one  thaa  agi?w>iiiiiMfiiB 
fity  from  that  mean^  were  not  retained.*  .  Of  the  expmiieMtai 
with,  the  pepdulum,  I  have  not  deemed  it  proper  tOjadm^tddlitee 
itiade  on  the  days  when  the  clock  was  wound  up;  eaiti^niart^ 
t|iat  the  machinery  for  keeping  the  works  in  mo^on-wkjie  the 
(jock  is  windiug  did  not  act^  and  that  at  such  tip&es  IJbe  :SQpi)iidt 
hand  was  also  liable  to  go  back ;  it  is^  true  the  cloqk  <w«6<  CQtttin 
^ed  both,  before  winding  and  after,  with  a  ohrononael^tv  bvl^ 
iji  ^njnauiiy  of  this  nature,  where  it  was  r^quir^  tQ  l^ye.*it)|0: 
raj;^.oirt^  doipk.to  a  very  small  fraction  of  a  s^pond,  I  thought 
ii  better  to  reject  altogetner  the  experiments  made  on  the  daj» 
m^Qjbioned,  pafti<}ularly  as  the  remaining  observations  j«[erft- so 
very  niuhero^s, .  Th^  whole  of  the  original  obserya^ns^^lMi/ 
e^penm,^ts  .are  nres^ved.  however,  la  me  bookp  at  the  ObfiieiH 
yjelipi^A ,  ^If.^nfii'K^ih.^  p^d^lum  experiments  have  been  r^jaete^ 
excejj;,  jt^ipa^ Jp^t,|]ipt<ce4f  a^  having  been  taken  on  tbi^i^ffti 
v^nep  tjbuf^clcji^  ^f^^ayowdt lip j  this  was  once  a  week^f         ^ir,.r 

^  |Ilie/oD^gQ||^^^^  frpm  which  the^ondikti 

sjons  .vvilt'^  i^^  have   endeavoured  shQidd:be'> 

arranged  .ia^s^  f^lesp;  j^  ma^iper  as^ possible;  in  order .dtiutaiiyt. 
person  ^o  4f^p9sp4<;m$fy,^V^  eij^blejd.  examine  the.found^tioii: 
on  which  the  cbncTusiqusjn^st,  and  to  go  over  the  calculati9ns«ji 

,  W^AOw,pirp^pd,tQ!fl^^,coaipiatation  of  the  experiments Md 
o1>s^ryJatidns«,  Xbe  results  only  of  the  different  operations  taoRj 
contai^^^.in  the  tal^le^  which  follow:  for 'the  performance*  of j 
these  .<H>eJ^ioj^tihc  Ilonpur^ble  the  Governor  m  CounoU  Maft» 
ple^^edT  iojd|;oV  m^  ^  continuance  of.  the  aid  of  the  two  olmrfli 
vers,  Robinson. an4:  JUM^ence.  The  rules  for  reducing  iksi^ 
experiments  !b^y,i^g  1^e^n  furnished  them  step  by  step.a8:^e|t'. 
pxoQQede4y.^$^pt%  calp^lating  tbp^ experiments  91m  obdervaAfit)nfl r 
hlmBeJj^had^ni^d^  And  %Ue>  results  ,weie  -n^t.enteredy  iWtiit^lliMet 
operp^tiiWfJiad.M^  i^^ip^  igoR?  ;Over». W.th^a-^saawaedi;  Ami 

*  ^Of  i!ie  oBfiweryatio^s  fpxihe  latitude  of  Po.  (}am»^  lyput,  .fehwe  t^  i 
fcrt(attemiiiSfa^e lei^UidT the ^^tididuk  wdr^^maae,  I  have  not  aainitted tnose wl 


differed  more  than  15  8ccf>nd8  from  thfijnean  of  the  whplo,,  Jt^earlj  s^.tkP^  ^ 
tiona  takeB'tlii^e  1^  JSIsSfetarltL&lwetoc^' stood  this  tik^  sfi^d  ^ery  few  .were  jr^^ 
odfor  piiSM  ti4i^¥6^^e  ibUserradons  wore  less  numer6us,'l  have  admitted  atlyj^p^ 
Ing  tnimy  IklfhlZlr,  'and  ih  some  etaen  36  seconds  from  the  mean. 

J;The^^e»hiBregften  in  thp  original  nepoyt,  occupying  86  ioliO,)a^ss^,^^]jil^l^ 

,-  .       ..     ,  ■    •    •  ■  ,;.   •:      ...     '...•••.     ":■.;•     ;..••!  J:a'1  JtU  tmi- 
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t 

on  account  of  the  buoyaft«ytf*AiS  «Hi^|^hfere;  Wr^'t^ 

«£Jdiepe»diiUim  a^4he)^tia^;i«^f^  tbe'^l^^tibm  M^lSso 
Ynkxtif^ut  ijf9^t  by  &)JjBL}t^,  1^1  t>f  ^e  Madi^  Bm^tib^i^;*i)^£^ 
ipisifto  good  as  4;c^ui^et^%e  4hi^  set^be ;  and  as  in  '  nic^  and 
dkfficuk*  comotationd  (^^thts  liature^  the  more  cajcnlators  ;tliere 
ateyiiadffipe^aetit  bf  «fteli  ^ther^  the  better,  1  was  nmcb  obhged,^ 
«id  imay  add  grd.t^ed|^y  bis  having  done  so.  fV 

o-t  Jimee  cdminenped  with  the  pendulum  experiments  as  b^ng 
the  lap^t  importtttit ;  the  first  table  shoxys  the  rate  of  the,9l9ck^ 
wliile'-Aose'  experiments  were  making,  the  same  which  is  usied 
ib4bi»  defluGtsons.  The  series  of  each  observer  I  iiave  dfy^ded, 
i0lx>-fo«tf«et&;  between  the  second  and  third  sets,  thef  apji^j^s^ 
4nd  pnxposely  put  cinnrietely  out  of  adjustment;  and'  s^  ri^ti 
agttin;  between  the  otner  sets,  the  apparatus  wa|S  eitatjoaiied 

'  Ite9Mrk*^Qre9i  changes  in  the  atmosph^  tfobkjpIsSie^^ 
itill  be  seen,  (hiring  the  time  these  experiments'^!^  maki£^7 
IniiChe  bourse  of  a  day,  we  find  the  thermoml^et  af.jjie/  bdi&^ 
detto^nent  of  theexp4sri«E^nts  in^e  mdn!iing  a^79^  t)^80^5^ih^'^ 
bfpk>aieter  from  24''  to  35?  inoi^ft  ;f  atid'iri ^e^  ^ei^btm,o£^^ 
same  day,  wbHe  the  exjierknfenti 'W^^'/g6lta^  Ijh,;'^ 
iBMMdM  to  dSPotm^y  the  hygmmet^'at tiiesam^^&e^ 
ine  fmm  30''  tO' 4»^  dry;  atid^c6nsitft6^bte' v^itidnsV[t!&o1iM^ 


fallings  t  rain  also  fell  on  someH>f  th^  ikf^.^  ,  ^r 

i  Al^ough  the  Obiseryatory  wa^  pr'tr^le4igiijCTcdbih|''fii4^^^^ 
jfuA  abovie  the  apparatus  coveted  witb  a  l&fg^  taro^  ^W^' 

td  be  ^es^cted  tlHirt  the  pendulum  must  h^ve  i^slt^lsu^  ehaiig^^^ 
a»'4Lese>  ^and  in  a  degree  not  shown,  I  iniasTne,  by  tV^  instruU; 
mioits^used  for  reducing  the  experiments.    ^hed^lV  tbiire^ 
Ktm  t^qui)?ed  are  for  the  buoyancy  of  l3ie  ^tmos^nere,  and  for 
tlie^hetght  of  the  pendulum,  above  the  letet  of  %h^  sea:  liiatfpr 
ths'laitter  iyill  be  me  same  for  all  the  ^ets;  ahd  the  lteighl£pf  ihe ' 
bantomelCAr  used  for  the  former  rftheii^  cbrredtiotts?  v&i?jg  biit' 
lifltte  cin  Ai&  four  «ets^>  bu£  it  ^;v411  be  Veeil,''almai^tii^vi^l}Iy>^ 
when  the  hygrometer  showed  the  atmosph(pre.  to.  be  dam]^|^,^t^e 
vttfllKtotts  in  24  hours  were  gr^'li^t^r  t;K^    ^hi&^  it Syaa;in^>i;>4iyo'» 

~^^M@  tablek here  ve/lftred  to,  nfhlcb  occupy  72  |W0W,  we  aIso  omat*  ^B4$U  ^.n  ,> 
^jLlt^ifr  Ve  rtfgrett^  {hai  Mt.  ^l^nghkm  has  not  stated  the  natuveof  tl^e.fct^j^geith- 
nflinr  )Wf  t^plby6d  i  ad  little  or  no  use  can  be  xnad^of  the  hygrometrical  obittnnilioiiv 
on  that  accoui^t.  .  A  siiniUr  omisnpn.  renders  it  impossible  to  deduce  t^vfkMu  ^Ml^ng- 
hiMV  ^zjJerimeDts  on  llie  Velocity  of  soima,  given  in  a  former  number  of  ^k^,Amtf$p^ . 
from  thePML  Trans.,  the  influence  of  the  humidity  of  the  atmosphere  on  sound ;  for 
which  it  is  the  only  datum  omitted  in  the  paper.    Edit, 


l>tiiid4U4iii  h«at  beW  imd^riiie'inlivuiiice  isf  the  dbiSk  md'^imtof^^f  ? 
t&&>di^^s^  ^  tlb^ledto  'tilii^'Tdtei&ed  a'aottch  greater  degreer  : 

dtfin^-1^  liiae  the  moisCttve  it-te^bt  tev^  cbHectcHl  ikm  evn^  t 
p#MM:i|ig^hyith#iiiflaeAce  df  the  tihi.    Ebtee  thegveaterimiAber  ^ 
of  vibrations  at  such  times.    Again^  j^elit  beaten  the  iaicbdlb'ef  i 
ih^^iS^mi^t  be  fetsaiied  by 'the  mdbsl  of  i^hich  the  pendaldWi 
ifii '  ifonapoBed/ ii^  a  greater  degree,  and'  tonget  than  th^  nn> . 
Ueboe  the  greater  the  expansion  c^the  pendulani,  and  the  boo^ 
sequent  fewer  nn'mber  of  vibrations  in  24  hoiffs,  tiian  wcMdd . 
have  been  shown  under  a  more  equable  state  of  dsie  atmbi^here^ 
The  difierencesj  exclusive  of  such  parts  as  are  attributable  to  the 
different  heights  of  the  barometer,  though  very  obvious,  are  not 
large ;  and  n  the  changes  in  the  atmosphere'  which  we  have 
notid^d  ]?ive  in  one  case  too  small  a  number  of  vibrations,  and 
in  the  othei"  '^  number  too  lar^e,  the  mean  will  probably  show  as 
correct  a  result  as  could  be  obtained  under  the  most  ravourable 
drcumstances.    Before  closing  this  remark,  I  shall  take  the 
opportunity,  to  state,  that  the  barometer  sent  with  the  e^pedi-^ 
tion,  though  the  best  to  be  procured  here,  and  a  good  one,  as 
far  as  relates  to  thle  rise  and  fall  of  the  mercury ;  yeifrom  some 

Sneral  defejjt  "(to  the  scale  probably)  showed  the  height  less 
am  it  ought ;  attd  by  comparisons  with  the  Observatory  baro- 
ifitole^,  Veth  tmfofe  the  eitpedition  left  Madras,  and  after  hk 
retttm^  fthe  exac&i^  difier^ffoe  was  O'lOSinch :  this  correction  has 
aci6brdittg}y  been  applied  to*  all  the  heights  of  the  barometer 
r^gil^tered'Wifth  the  e^perithent^  aibi  observations.* 
•'We  sUttU  now  pro^e^d  to  apply'  the  remaining  correotionff« 
The  epe<Me  ^r^mcy  of  ii\e  penaulutn  was  ascertained  for  the 
Madras  expenments  in  ttie  manner  istated  in  my  paper  publirileiif 
i^  the  Philosophical  Transactions ;  f  I  was  anxious  to  have  tiw 
Vertfi^d/^miM,  if  j^Oesible,  by  a  more  accurate  apparatus  than 'I 
iip«i0  atte  t6  submit  the  pendulum  to  befote  ;  this  it  occurred  tb 
me  lA^hl  pirobahiy  be  done  at  the  Mint;  and  I  accordiB^tf 
addressed  the  Honourable  the  Governor  in  Council  upon  TOfe*' 
subject';  *^n  order  was  immediately  sent  to  the  Assay^Mast^r, 
Dr.  Aitken,  to  hAvi?  the  opefatton  performed;  this  wan  most 
Carefully  done^  and  the  mean  result  of  three  trials,  6n'diffri»nt'- 
dliys,:  was  aa  foBbws' f-J^Thermometer  9\^ ;  barometer  39^96^ ; 
specific  gra\*ty7*966i''^  ^  .    ,  ..       ^''^:'-)ffrd 

I)i4tilled^aiter  was  u^d  on  tiife  first  twk)'^y«,  andiraid  wMofa 
on  the  third  day;  the  resultshowever  differed  very JUtle'J'^IXidlj 

'  f  Some  fczperimeiUs  wliicfa  I  have  ftihce  ma^atiiie  dbietraWy  OfttiSim  the  i^mm 
ab6lre ^tren;  dttring  Aettme^  howerer,  of  maldii^  ^e  akj^bmIhw,  hlt&ougbig^ttl^ 
dufflgoi  took  pUee  id  the  theniiDmeter,  there  were  none  in  the  hygroftttcttot^  «04ll8 
n»(|u»  All  Mv»h0oa  vfaeii  tberft  wefe  aum^ie^t  chaqg^intbeJiitter,  that  t]^.gntait 
eneot-w  the  atmbsjiheve  was  fdtby  the  pendulum  at  the  island/  .      j 

+  AMttceoftfepBperwiHbe^dndinthe^mtftfn'Wi'Sl  vl*W^a»*  Hi  ckilr 
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gpHftifto^^ntj  of  the  pemdidui  formerly  foiiiMi»  dte-  tbermo*! 
mMer^lMiTifag  bectt  88^  «pd  the  baromet^  30*064,  wu  8-1086 ;. 
tbe'diflbrenoe,  therefore,  is  not  yery  ooneiderable ;  but  I  thall  of 
coarse  use  the  Mint  specific  gravity  in  the  following  oomputa^i 
ticms,  and  also  by  it  re-calcnlate  the  correction  for  the  buoyancy 
of  tbft  atmosphere,  applied  to<  the  experiments  for  finding  the 
lengthiof  the  pendulum  at  Madras.  r 

Toe  veiffht  of  water  to  that  of  air  ait  53^  of  the  thermome^- 
ter^  and  1^*27  inches  of  the  barometer^  is  as  836  to  1,  the  expan- 
sieiiaf  airfor  each  degree  of  the  thermometer  being  -A^  of  its  bulk.. 
Tbespecific  gravity  of  the  pendulum  at  that  height  of  the  thermos 
meter  asd  barometer  will,  therefore,  be  7*5414. 

Corrections  for  the  Buw/ancy  of  the  Atmosphere. 

First  set  (L). 

Thotm.  Baiam.  VibntioiiB  in  S4  houziu 

88-63  30-161        86158-674 

68-0  29-270 


35-63 

Thenl-7417  m  36-63  =.....•..  62-0668 
30-161  :  836  ::  29-270: 811-6724 


873-6292 

836  :  7-5414  ::  873-6292  :  7-8808  specific  gravity.  An4 
873-6292  x  7-8808  =  6884-8970  the  pendulum  heavier  than  air. 

Square  of  the  number  of  vibrations  86158-674  ca  7423317106, 
4383  divided  by  6884-8970  »  1078203-073  x  the  squamof  the^ 
number  of  vibrations  in  24  hours,  and  the  square  root  of  the 
same,  gives  the  number  of  vibrations  in  24  hours,  coirected  fo^ 
the  buoyancy  of  the  atmosphere  =  86164*931  or  +  6*267  vibra* 
tioiie  for  the  correction. 

In  like  manner,  the  corrections  for  the  buoyancy  of  the  atrno^ 
sphere  were  found  for  the  other  sets  (L),  and  are  for  the  second 
seft  +•  6-254 ;  for  the  third  +  6*333 ;  and  for  the  fourth  -f ' 
6*269. 

The  corrected  number  of  vibrations  in  24  hours  will,  therefore^ 
be;  first  set  86164-931 ;  second  86165-966;  third  86167-111 ; 
fourth  86167-233. 

Following  the  same  process  with  the  results  (R)»  we  shall 
have  the  correction  on  account  of  the  buoyancy  of  the  atmo- 
sphere  for  the  firet  set  6-2892 ;  for  the  second  0*2686;  for  the 
third  6-3486 ;  and  for  the  fourth  6-2769. 

And  the  corrected  number  of  vibrations ;  first  set  86165-0772; 
second  86165-9115;  third  86167-3836;  and  the  fourth 
86167-3669. 

It  now  only  remains  to  ascertain  and  apply  the  correction  for 
the  height  of  the  pendulum  above  the  level  of  the  sea.    The 


height  of  the  pendtilmn  above  thejevel  of  the  sea  fkt^l^  water 
vras  12i  £^t,  or  0*00236742.of  a  viU^^^ShejiLdiutt^if  th^  earth  at 
the  equator  being  allowed  396?/^  ffutee;  .Henoe  thie  porreptioa 
for  the  height  of  the  pendtdttm-aboTe-the  level  of  the  fliea  will  be 
+  G-0&14^f a- vibration.  .^  .  •  5/ 
The  true  number  ,of  vihratioQe  .ia  24  hours  wil\k  thc^Qfore^  ble : 

First 8et(L)  ........" 86164-9822 

Second ....."....i.T. 86166^)177 

Thirdr ........;.;.... 86167-1624 

Fourtfi; 86167-2848 

Rr8t8et(R). ,. 86166-1286 

Second '. .  86166-9629 

Third ..:..  86167-4360 

Fourth. 86167-41^3 

.  Ia  Londura^  latitude  51^  31^  8*4^^^  the  penduluoaof  e^^perimeQt 
made  86293*14  vibrations  in  24  hours^  the  thermometec  beioe 
€7*6>  aod  the  barometer  29*97  inche§( ;  the  height  above  the  level 
of  the  sea  83  feet.  Hence  the  correction  for  the  buoyancy  of 
the  atmosphere^  allowing  the  Mint  spedfic  gravity,  will  J^e 
*f  &7478;  and  that  for  &e  height  above  the  f^9,  +,  6*22:  the 
true  number  of  vibrations  iQ-  24  hours  will>  tb^efore^  itfd 
.86300-1078,  the  sqmre  of  which  is  7447708606*2916. 

The  length  of  the  seooods  pendulum  in  Londoii  at  the  tem- 

Joraluile.  of  70%  dednoed  Jrom  Capt.  Kater's  experiments^  .is 
9*143434  ikiobes* . 

Now  86300*1076V. :  86400*  ::  39*142434  :  39*2331010.1 
kiehasy  the  knglb  of  the  pendulum  of  experiment. 
.  Ihm.by  the  hj^m  (i), 86400*  :  86164'9822* :;  39-2331^101 
:  39'}0199M3e^  the  length  of  the  pendulum  at  Gann^^  X^^i 
.  By  ;the  mne  opemtion,  the  length  of  the  pendulun^  at  Gawh 
sah  lout  by  the  second  set  (L)  is  39*0208915108 ;  by  th^i  tbiffl 
39-0239389661 ;  by  the  fourth  39*0220398271  inches* 

RqpeaitiDg  the  operation,  the  first  set  (R)  gives  the  length  .of 
the  pendulum  at.Gaunsah.  Lput  39020086^18;  the  secoiid 
39-0208426561 ;  the  third  39-0221758674 ;  and  the  fourth  set 
39-02215983606  inches. 
.   The  mean  of  these  will  be: 

"First......  39-Q19954S268  's     m 

Second . . : .  89^0208915108  ' 

Mean.  ..^........fc.,..  39!0e042aftWt8 


Sets  it)< 


Third.  ....  39-0219289661      —  ri^b-i^ 

Fourth ....  39-0220398371       .  >  ojli 

39*0!1H9«43966 

— : uiiii^. 

Mean  of  the  four  sets.  .  39-021203aSlf7 


\ 
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I 

Second .}.  m<a084S6iSdl    ■■•      ?•  .•    •  r  >r..  .>-  -M 

Mean ., ,., 39?0:^^738 


Se^  (R) 


«     3      »  •      .  1 


Meab ......'.:.:..::  .ss-oasie^asiy. 


fl     f»     ^     o      «( 


-       "     Meadofthefbtirsets(R)89'021316295r 
Mean  of  thefoursets  (L)39-0212Q36577 

,.  XieBgth  of  the  pendulum  at  Pulo  Graunsah  Lout  by  the  mea^ 
^of^U  die  pperimerits;  39-0^^^  *\ 

The  latitude  of  Pulo  GaunsahLoiit;  according  to  the  mean  of 
the  meridian  observa^tionsy  as  hereafter  deduced,  is  0^  1^  48^78^'  ~ 
north; 

Then  by  combiouig  the  London  obserrations  and  those  eit 
'Gaiinsah  Lout,  we  have  the  length  of  the  ^pendulum  at  >  the 
Eouator  39-02125994  inches. 

We  now  pfroceed  to  deduce  die  length  oP  die  pendulum  at 
•  Madras  by  the  specific  gpavity  found  at.the  Mint.         ' 

During  the  time  of  taking  die  first  series  of  ^xj^timettits  at 
Madras,  the  mean  height  of  the  thermometer  was  :83'4d°^'d£  the 
^barometer  30*121/ tte   nutolber    of  vibrations  •  iii  24<  hxraoB 
86166*108.  ^  Hence  we  find  that  the  correctionidrtfiidbui^yiaktty 
kl(  the  atmosj^ere  is  +  0*376.    Tbe  mean  height  of'^ibether* 
mometer  during  the  time  4>f  taking '^be'«eeotid  series  >  was 
^5-49^  of  the  barometer  30-268^  the  nuftiber  of  vibrations,  th  24 
hdnrs  86166-048;   and  the  correction  •  now  deduced'  for  the 
tl6oyancy  of  the  atmosphere^  -f  6'3I78»    The  ooorraotion  fot'  the 
'height  above  the  level  of  the  sea,  as  formerly  foandy  is  H-  0*096. 
These  corrections  being  applied,  we  shall  find  ihe  tru^  nuiliber 
•of  Vibrations  in  24  hours  by  the  "first  series  86172*d7d»;  taod  by 
the  second  series  86172*621 ;  thel  mean  being  86172^660. 
'  Hence  the  length  of  the  pendulum  at  the  Madras' Observa- 
tory, in  latitude  13®  4'  9*1'^  north,  by  the  first  series,  wili  be 
39-0268350769  ;  and  by  the  second  series  39i0267ffi2M16  i  the 
mean  of  both  being  39*0268088092  inches. 

Then  by  combining  the  London  with  the.  Madras  expenments, 

and  taking  the  lengm  of  the  pendulum  at  the  Equator,  deduced 

<^frbm  th^  Gatinsah  Lout  experiments,'*  we  find  the  diaiinution  of 

gravity  from  the  Pole  to  the  Equator  to  be  "0052766169;  and 

1  '     ' 

the  ellipticity  of  the  eartli  sjrg-j-  ^^ 

n')^^:V%e  leiig^  of  the  pendulum  at  the  Equator  by  oomputatioii,  wit|i  the  data  here 
^ven,  will  {>e  39^1628254  inches ;  differing  from  the  measuiement  0<00497740  of  an 
-iiiebj  the  dirointttion  o^  gravity /rom  the  Pole  to  the  £rq|iator,  using  the  computed 

length  of. the  pendulum  will  be  •0059T6S9,  and  Uie  ellipticity  of  the  earth' --^jri* 
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l^efi^liog^  to  the  exizaots  from.  Sir  St«mfprii..Ra0bid';^te^ 
before  gi^eo^  we  find  only  the  geograf  hie^  sitfMtioa  (Of  Beto^fr- 
leu,  ana  thsi^  ol^  two  or  three  othev  poipte  to  t^e  fouthw&rd,|  arp 
supposed  to  be  correctly  knowa ;  and  e?eii  Beiieoelw»  a^cqociM 
ing.  to  the  laU^st  and  be^t.  aHthpfiti/^i:  appears  to  be  .plinced 
upwards  oi  twelve  miles  more  to  ibte  eastwrard  tha#  it  r^albr  i^, 
supposing  the  longitude  here  deduced  to  be  correct,:  whiob  tbe^ 
seems  little  reason  to  doubt*  Proeeedine  to  the  northward*  we 
find  NataL  is  consideced  to  be  ia  loBgi<{ud4^.  98^  40^  £;  whevea^^ 
apcordingto  the  foregoing  deductions,  it  is  in  longitude  99^*1^'; 
so  that  between.  Bencoolen  and  Natal,  in  a  difiereneejoC  latitude 
of  little  more  than  four  degrees,  there  appears  to  be  an  error  iiii 
longitude  of  about  34  minutes.  Mount  Ophir^  aoeording  ta.;a 
chart  of  Arrowsmith's,  published  ten  or  eleven  years,  .ag0,  is 
placed  in  about  longitude  100°  12^,  which  is  more  than,  eleven 
miles  too  far  to  the  eastwaid ;  Natal  is  in  99^24^  or  44  ea^t  of 
tbe  authorities  before  alluded  -to,  and  about  22  miles  east  o£  the 
longitude  deduced  from  the  observations  given  in  this  repprt.  . 

From  all  which  it  will  appear,  I  imagine,  that  the  geographicfd 
situations  here  deduced  are  of  considerable  value  ;  and,  as.  iwft? 
intended,  will  furnish  points  of  departure  for  a  survey  of  the 
coast  and  islands^  as  well  as  for  navigator^,  who,  >  with  ^od 
cbronometers  on  board,  may  do  much  towards  filling  up.  witk 
accuracy  between  the  points  now.  given,  the,  greatest  difficiilty 
being  to  establish  a  position  to  take  a  departure  from.  Bencop^ 
len  and  Mount  Opbir  are  two  excellent  points.^  the  other  prk^ 
cipal  places  here  given  are  not  much  inferior.  PuloGauQsak 
Lout,  if  navigators,  could. discover  it,  would  alpio  be  among  the 
best  places  for  taking  a  departure  from,  its  position  being  also 
so  well  laid  down. 

Mtdra$ObHrvatonf.  J.  GoLDINGHAM,  AstrOll. 


Article  VI.  '.  ., 

OnCafein.    By  M.  PeUetier  * 

It  is  well  known  that  a-white  volatile  ciystallizable  substaoid^ 
exists  in  coffee:  die  discovery  was  niade  by  M.  Robiquet,  '^tlA 
stated  in  his  analysis  of  cofiee,  read  in  1821  to  the  Society  4^ 
Pharmacy.  At  thq  same  period  M.Caveniou  and  I,  Ivi^bo^ 
any  knowledge  of  the  labours  of  M.  Robiduet,  also  foimd  lUiil 
substance  in  ascertaining  whether  coffee  did  not  contain' <^^ii^ 
or  soibe  analogous  substance,  cojffee  being  similar  to  o)nch6iif  itt 
the  natural  method.  M*  Rohiquet.has  stated  this  &ctin  his 
memoir.  i  r/; 

*  Jounuil  cU  Fhannade. 
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r^^n\ih»i^  hxi^limf  ii  iiik>^  *fib6^t  cftMtf,^  Mi^lT^uet 
iiA  piibliea4ion  in  orllefl?  !»' sittt^  ^mie  'obsttr^fetitenfe^  ^hibh'li^\ 

^ftfeiny  f '  emptoy^  a' pmde^d  Which  appeared  '  tb  cOtoWtfe 
^STt^ml  advafitages^  and  thm,  I  think  it  propefr  to  publish,  tbotis 
especially  because  Ihad^  rather  from  analogy  than  certain  prodfj 
hiOEarded  the  opifiipn^  iii  opposition  to  that  6f  M.  Rofbibuet'il^ 
.that  eafein  is  alkidine;  otid  I  have  since  s&^sfied  myself  that 
with  acids  it  acts'^Bimilarly  to  those  substances  which  are  elected- 
diefldieally  indifferent^  and  that  when  it  dissolves  ih  acid$^^  the 
solution  takes  place  like  that  of  narcotic  for  example,  theit  H, 
without  saturating  the  acid,  and  rery  differently  from  morphia,. 
tKXi, ;  and  I,  therefore,  take  advantage  ^f  this'  opportunity  tb 
state  what  a]^ears  to  me  to  be  fact  in  this  respect. 

M.  Robiquet  obtains  carfein  by  treating  raw  coflRee  with  cbld 
distillod  water;  the  brownish  liquors  are  evaporated  afVet* being 
treated  with  calcined  magnesia ;  and  then  being  sufl^fed  to  * 
remain^tbe  eafein  cry stallizes  in  nearly  colourless  j/emitranspaVent 
arborescent  crystals*  It  is  purified  by  solution  in  alcohol'^ 
boiling  water,  from  which  it  separates  on  cooling  in  siBcy  ciryrf- 
tals  resembling  kmianthus.  Th^^process  adopted  by  IVt.CaVentoti 
and  mvsdf  is  rather  diff(ftrent:  we  exhaust  the  r^w  obff^6*b1r 
aloohoiy  the'  spirituous  extract  is  afterwards  treated  by:  cofia 
water  which  separates  a  fatty  matter ;  th^  solution  6f  ^b 
^tractive  niatter  is  heated  with  the  addition  of'  caiistfe  itifi^- 
nesia;  the  magnesian  precipitate  collected  in  a  filter  is  sli^tiy 
washed  and  treated  with  alcohol  to  separate  the  ckfein,  which  is 
separated  by  evaporating  the  alcohol. 

A  d^culty  occurs  in  the  evaporation  if  the  magneiiilin  pr^i- 
pitate  is  insufficiently  washed,  and  the  eafein  extracted  by  the 
alcohol  is  rendered  impure  by  the  presence  of  adventitious 
colourinj?  substances  resembling  syrup ;  and  from  these  it  is 
very  difficult  to  purifij  it  without  incurring  great  loss ;  on  the 
other  hand,  if  the  precipitate  is  well  washed,  very  little  eafein  is 
obtained,  it  being  carried  6S  by  the  washing  water.  It  is 
indeed  true,  that  by  concentrating  the  wiashings  and  putting 
tbem  in  a  ooM  place,  crystaU  of  eafein  may  be  procured  $  but 
tbi«  doe»  not  always  succeed^  esperially  in  suB»mer,  owing  to 
llie-  {fi^nnentation  which  t^efs  place  in  the  liquors.  It  is  to  avoid 
tihria  inconvenience  that  I  have  sought  for  att  expeditious  method 
^  separatiiig  the  eafein  from  the  washing  water •*  I  wash  the 
magpesiau  precipitate  perfectly  to  ^ssolve  the  whole  of -the 

^  An  extract  of  M.  Robiqne^s  niemoir -wili  be  found  in  tfaie  Dicdonnaire  Technolo- 
guqae,  Article  Cafe ;  and  of  ours  in  the  Dictionnaire  de  Medione.  " 
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-^kiH^ct},  UAilKg  tei  8«ih]rWii!ter  bath  towaipds' the  end  eithe'iitnptf 
^tfoti ;  I'tbeci  treat  the  extraet  witfaoalcohoi  of-sp;  gr;.  &17 ;  IliiB 
^fsBoives.  the  cafein  without  taking  i^  anytieiMnblefpiBaiiAyjdr 
' tbe'^a^ebavine  and  mimm^  oolMrittgmttMer .  Im  drder  to'eztcaot 
^tiie^  whoie  6f  the  cojein,  the  eartra^tbmst  be  treated-'  five  or  eijc, 
times  with  alcohol,  taking  care  to  dry  it  by  steamy'  ov.K*8ai^ 
water  bath,  before  each  addition  of  fresa  alcohol.'  i 

The  spirituous  solutions  filtered  through  purified  animai 
charcoal  are  to  be  concentrated  by  distillatioB  to  a  certain^poiai^ 
and  then  very  flue  crystals  of  cafein  are  obtained,       •  > 

Having  procured  by  this  process  a  very  consid^cabk  xjuantity 
of  cafein,  even  from  some  much  damaged  co£Pee  which  my  col- 
league, M.  Henry,  had  sent  me,  I  had  an  opportunity  of  deter- 
mining whether  cafein  saturated  acids,  and  whether,  as  I  at  first 
thought,  it  ought  to  be  regarded  as  a  salifiable  organic  base.  I 
was  socm  convinced  that  this  substance  possessed  no  electro- 
chemical property.  Acids  increase  its  solubility  but  little  in 
Cold  water,  in  which  it  is  but  slightly  soluble,  but  by  hot  water 
it  is  readily  taken  up.  The  circumstance  vhich  led  me  into  an 
error  was  this ;  I  obtained  some  crystals,  in  the  form  of  long 
'transparent  prisms  from  the  acid  liquors,  whilst  from  pure  water 
1  procured  only  a  confused  crystallization  of  opaque  silky 
threads;  whether  acid  be  present  or  not,  weak  solutions  give 
long,  acicular,  transparent,  and  slightly  flexible  crystals  f  bat 
whatever  quantify  of  acid  and  cafein  be  mixed,  the  acidity  of  the 
liquor  depends  upon'the  relative  proportions  of  water  and  acid,' 
and  it  is  not  sensibly  diminished  by  the  cafein. 

I  shall  not  now  state  the  other  properties  of  cafein,  referring 
for  them  to  the  Dictionnaires  de  Technologic  et  de  Medicine> 
already  mentioned,  I  have  only  noticed  the  action  of  acids  to 
correct  an  error  which  I  had  committed. 

Uetumih^  to  the  {)rocess  for  extracting  cafein,  it  may  be 
inquired,  wny,  as  this  substance  is  not  dkaline,  magnesia  is 
employed  to  obtain  it?  The  magnesia  appears  to  me  to  favour 
the  operation  on  account  of  its  affinity  for  colouring  matter; 
Having  several  times  endeavoured  to  do  without  it,  I  have  indeed 
obtained  cafein,  but  in  much  smaller  quantity,  and  as  it  was  very 
impure,  much  of  it  was  lost  by  purinring  it.  I  hieive  no  doubt; 
but  that  by  employing  acetate  of  lead,  or  any  other  substance; 
which  would  separate  the  colouring  matter,  the  same  results 
would  be  obtained ;  but  the  process  which  I  have  detailed 
appears  to  me  to  be  more  simple  than  those  which  it  would  be 
necessary  to  follow^  in  making  use  of  metallic  salts. 

According  to  the  analysis  which  M.  Dumas  and  I  have  made 
of  cafein,  it  is  of  all  vegetable  products  that  which  contain^ 
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^ri>&tRasicite>^aDd  pm^ tba».%nltiial. bodies vnofiMlifetessj^ 
mil>;Hiidertittj  laronn1^t4ifiioiw»>  mieteygo  the  putrefactive  ferm^^- 
^Btibn,  which  seedis  to  Jndic^e  tfant  the  ditteneaeewbiqh  ei;ii9ts 
betweeaazotiaedvezetaUc  eod  animal  matter,  the  putifefyii|g 
^ropefty  which iheuUiterppfl8e«9es  does  not  depend- upon. t)|e 
.greater  qnantity^  of  azQjte^^  bat  iipc«i  a  peculiar  arrangem^t  ^f 
'die' compoimd  molecules;  crystalline  force  alone  might  suffioe 
to  preserve  this  stability  -of  the  elements  in  cafein  and  sone 
othera^otizGd'piToduets  of  the  vegetable  kingdom.  Even  in 
^aBABoal  substances,  it  may  be  observed  that  those  which  crys- 
tallize, such  as  urea  and  uric  acid,  though  much  azotized,  are 
the  least  susc^tible  of  putrifying. 


Article  VII. 

Account  of  an  improved  Electro^magnetic  Apparatus*    , 

By  Mr,  W.  Stmgeon.f 

.  The  science  of  electro-magnetism^  although  so  gei^erapy 
interesting,  yet  (compe^ratlvely  speaking)  appears  to  be  veiy 
little  understood.  This, latter. circumstwce  is  probably,  in  ^ 
great  measure,  owing  to  the  difficulty,  of  making  the  expeii- 
meats,  and  the^  great  expense  .  attending  the  process ;  for, 
j^esides  the  first  price  of  a  laige  battery,,  considerable  expense 
in  acid  must  always  attend  its  excitation,  whenever  ah  experi- 
ment is  attempted.  Large  batteries  are  always  attended  with 
difficulty  of  management,  and  the  great  quantitv  of  hydrogen 
evolved  during  the  process  renders  the  use  of  tnem  extremely 
incqnvenient  to  the  operator*  These  are  evidently  great  obstai!^ 
cles  to  the  experiments  being  often  repeated,  and  to  the  science 
being  generaliy  known.  Another,  and  perhaps  no  less  obstacle 
to  the. advancement  of  this  interesting  science^  is,  that  the  expe^ 
riments  being  hitherto  exhibited  on  so  small  a  scale,  are  by  no 
means  calcmated  to  illustrate  the  subject  in  public  lectures  ; 
^or  when  the  experimenter  succeeds  eyen  to  his  wishes  (which 
ia.not  frequently  the  case),  the  experiment  can  only  be  seen  by 
a. very  near  observer,  and  the  more  distant  part  of  the  auditory 
are  obliged  to  take  for  granted,  what  they  near  reported  (from 


I 

*  Cafein  is  compoeed  of 


Carbon. 46*51 

Azote '.',  21*54 

Hydrogen.......  4*81 

Oxygen.... •••..  87^14 

lOO-OO 


Albumen  oontaina  of  asote  15*7t)5 

Gdatine...... -16-998 

Rbrin 19*934 

Uiea 4S*40Q 


'Casein  then  contains  less  azote  than- urea  only,  and  urea  putrifies  less  readflythan 
fibrin,  &c. 
•  f  Abstracted  hem  the  Transactions  of  the  Society  for  the  EnooBiagenieat  of  Arts,  fte. 


ftb6e  persohfi  w^q  are  more  (nvourably  mtuated)*  o#«om6  of  ti^ 
most  mteresting  facts,  which  they,  from  their  distance,  fire 

-  oname  to  witness. 

With  a  view  of  removing,  in  some  measure,  these  appareiitlr 
formidable .  obstacles  in  the  progress  of  this  infant  science,  I 
have  devoted  a  considerable  portion  of  time,  labour,  and 
expense^  in  repeating  several  of  the  experiments,  under  various 

^  circumstances,  and  with  various  forms  and  sizes  of  batteries.  I 
bave  likewise  instituted  a  series  of  experiments,  for  the  purpose 
of  discovering,  if  possible,  if  any  particular  ratio  of  galvanic  and 
magnetic  power  was  absolutely  necessary  to  be  observed  in  the 
process  of  6lectro-magnetism..  If  no  particular  proportion  of 
those  two  powers  was  essential,  then  it  appeared  highly  probable 
that  an  increase  of  magnetic  power  might  compensate  for  a 
deficiency  of  the  galvanic,  ^d  thereby  render  tne  use  of  large 
galvanic  batteries  quite  unnecessary,  an  object  which  I  consi- 
dered both  interesting  in  its  nature,  and,  by  reducing  the 
expense,  and  facilitating  tlie  process,  exceedingly  desirable  to 
the  experimenter ;  and  1  am  happy  to  state,  that  my  labours 
were  no  ways  abortive,  for  instead  of  electro*magnetic  pheno- 
mena 4ependin^  on  powerful  galvanic,  and  feeUe  magiielie 
force,  as  had  till  then  •been  practised,  I  found,  during  that 
iaquiry,  4liat  the  galvanic  force  may  be  reduced  to  almost  any 
d^ree,  pi^oHrided  the  magnetic  tie  sufficiently  powerfd.  This 
disco^^ry  led  me  to  the  use  of  powerful  magnets,  and  smril 
galvfifiic  bsitteries,  for  wi4?h  small  magnets  the  experiments  eaa 
never  be  »:iade  on  a  large  scale^  although  the  galvanic  force  be 
ever  so  powerfal ;  and  as  minute  and  delicate  experiments  «re 
ftbt  calculated  for  sufficiently  conspicuous  illustration  in  public 
lectures,  I  considered  that  an  apparatus  for  exhibiting  the  eicpe- 
rimients  on  a  large  scale,  and  wiUi  easy  management,  would  not 
only  be  w^  adapted  to  the  lecture  room,  but  absolutely  valuable 
to  the  advancement  of  the  science.  Upon  this  principle  I  ^ve 
cOhstructed  a  complete  set  of  instruments,  which,  from  th^r 
G^iiperior  magnitude,  and  peculiar  airangement,  are,  in  my  huiii- 
ble  opitHon,  and  by  the  certificates  I  have  been  honoured  wldi, 
are,  in  the  opiiiion  of  gentlemen  wbose  judgment  I  presume  wiH 
ever  be  held  m  the  highest  estimation,  well  adapted  for  the  ittos- 
tration  of  the  subject,  either  in  the  private  study  or^  public^ 
lecture  room. 

It  will  be  understood  from  what  I  have  already  «tated^  as  well 
as  from  an  inspection  of  the  instruments,  that  the  mode  wbieh  I 
have  taken  for  the  production  of  electro^-msignetic  pheneonena 
is  more  siiiqile  in  its  managemanl,  lessMSxpensive  in  ibe  process, 
better  calculated  fbr  the  illustration  of  the  subject,  veA  'the- 
reverse  of  that  which  has  hitherto  been  used,  and  whioh^  byitSi 
tAmo6t  entire  dependence'  on  the  tedioifs  and  expensive  ptot^f 
of  ^vneisxtt,  hm  oon8i4eK9liLy  retarded  md  oNtciired  um  new 


19^J^        an  mpnmeti^JSlntro-.mMffftUie  Apparatus.  ^: 

BjQt  attended  witb.^e  anticipated  suoces^  the  faiture^v^  gp^ 
rally  Attributed  to  an  insufficiency  6f  galvanic  {HMVfr.^^a^^^ 
Qiider^tOr  iacnaase  ib^^  effj^i-at  appears,  that  tbe.^ci^periiiieiiiteF 
I6id  op.o.dier  means  of  ^ucoomplisning  his  object,  fthaa%.aug'« 
mentin|f{tbe  power  of.  hi^  bs^tery,  or  by  reducing  the  ^i^e  and 
inqp^isiiii:  the  delicaoy  o£  hia  other  appaxatus,  tha  magnetic 

Kwer.  beii^  either -enitirely  lost  sight  oi,  or  regardlessly  neg^ 
itedy  asifnoiwavB  materially  concerned  in  the  process. 
I  have. found,  however,  by  the  ab6ve-mentioned  course  of 
e^pecftmsnts,  that  the  magnetic  force  is  as  essential  as  that  of 
g^vfi^l^m  to  the  development  of  electro^magnetic, phenomena; 
and  ^  .apparatus'  which  I  now  submit  to  the  attention  and 
impartial  conaideratipn  of  your  valuable  Society,  actuig  on  the 
pionctple  of  powerful  ma^etism  and  feeble  galvanism,  will,.  I 
trtt9t>  >be  found  more  eligible  and.  efficient  tluin  any  other  l^ftt 
haayet  been  brought  before  the  public. 


Etferenee  to  the  Engraving  df  Mr.  W.  Sturffeon^s  Eteetra-fnag^ 

netic  Apparatus.    (FhCte  Xll.)  ' 

(  '  ■ 

Plate  XLI.fig.  1.  A  peropeclive*view ^ afpappmratue  to abow 

iiM  revolution  of  a  magnet  round  its  own  axis,  ^a  a  the  two 
gtdvaiiic  apparatusee  on  their  stimds  b^b,  th^  are  acting  on  <he 
magnet  n  s,  by  means  of  the  ^noectivig  mk^i^idddd;  both 
Ibetr  eopper  poles  c  e  are  applied  to^  4he  e^oatc^i  e  of  the  magnet» 
i!rttile  the  zinc  pole  z  of  one  is  applied*  to  (Aie  notth  pole  k,  and 
ibfi  zinc  pole  z  of  the  other  ie  applied  to*  {the  south  pold  s  of  the 
mag!iet.s  A  wirejf  is  soldered  on  to  the  magnet,  and  bent  dOYm. 
at  one  end  to  dip  inta  the  cii:ottlar  trough  e  to  form  die  equate- 
riid  connexion :  and  as  all  the  connexions' q^  made  by  wereurv 
and  amalgamated  wires,  the  end  of  this  wire  is  amalgamated, 
asid  mercury  put  into  the  trough :  all  the  little  eups  z  and  c  are 
also  amalgamated  at  the  bottom,  and  contain  mercury;  the 
bottom  wires  of  the  zinc  and  copper  poles  are  likewise  amalga- 
mated to  dip  in  oonnectinff  ouf^s  w»ea' wanted.  The  magnet 
has  brass  wire  centers«on  which  it  turns,  thai  at  th^  n<Mrth  pole 
stands  in  a  cup  z  with  mercury;  and  the  other  at  the  south.  p<^ 
4M«ni  the  amalgamated  hollow  in  the  screwed  end  of  the  uj^r 
^oiipeisling  cup  z.  When  the  connections  are  made,  as  above 
dimnjbedy  on  pouring  dilute  nitric  ackl  into  the  troughs  a  a, 
^h0r.magpet  will  revolve  in  fixe  way  diown  by  the  arrow ;  but  on 
^^dfi^0»g  the  connexions^  b^applyilig  the  eodper  wires  to  the 
jitleflf  and'  thetzinc  Ones  to  ^e  equator,  it  wiU  revolve  the  con- 
Iwry  way;..hese  the  magnet  only  forms  the  connexion  between 
tbe'dbelme' pei0a,. and  revolves  nroond,  or  with  the  cuirent 
which  is  conducted  by  it.    g  gg  is  the  stand  which  supports  the 


ii^  a*£ypllo^.j'  cithe  Ataodi  the  ceBi«t«i  k^<m  whicb  i;t  ti$rfiB,«ad. 
t^9  bQll0)¥(9  that  raoeive.  them  f  in  the ;  forked  auppofi  14  ^trerj 
aipalgamated}'  the  screw  m.  dlows  tlie  diso  to^be  HdjWBted^  andij 
fixed  so.  afi  only  just  to  touch  the  sttrfsuee.-of  the.  mercuiy*    A<. 
horse-shoe  magoet  n  or  n  s  showa  bj^. dotted  lities^  is  laU  qh 
the  standi  then  one  of  the  troughs  a  of  fig.  I  is  to  be  edj^steNL'^ 
on  its  stand  b,  till  its  bottom  wire  z  dips-  into  llie  cooaectito^  cUp 
z,  forming  the  zinc  communication^  and  a  oonoectiiig  wire»<(.. 
with  bent  ends  i&  to  dip  into  the  copper  connecting  cup  €  of  the 
tcoughy  and  into.  the.  cup  c  of  thecusc ;  the  commanication  oif 
the. poles  being  thus>made  (the  current  passes  from  z^  through 
tl)e  n^Tfiuvyj,  into  the  edge  of  the  disc,  and  through  its  peBtcjra. 
ki  iqto  the  fork  / 1^  and  up  to  the  cup  c)  the  disc  will  thea  . 
revolve  as  shown  by  the  arrow.    By  reversing  either  the  poles 
oi  the  iqa^net,  pr  the  electric  poles,  the  revolution  of  the  wheel 
ig^^eversed ;  jl^ut  if  both  .are  reversed^  ihfi  revolution  will  continua 
in  the ,  ss^me  way  as  at  first. .  The  six  rays  are  painted  on  the 
d^^Cy  merely  to^-ender  the  revolution  visible  at  a  greater  distance^ 

^  JFig.  3.  ^(Atapd  si^qfH^tipg  a  needle  (between  two.  conduoting 
vflfce^  0  0  land  p  p,  .to,  ebow  the  {different  effect,  of  electricity  on  jth^ 
nf edle  ^bto  pss^ng  above  or  below  it ;  the  cup  z  is  conuoaon  - 
to  both,  but  »tne  other  ^esytjUfh^ye  each  a  separate  cup  eg :  when  . 
thi9  electric, current  I  psases  aiong  the  upper  wire,  pp  the  needle 
ta^^  the  pp^tion  M  Ahpwn;  i^fig*  4,  but  on  lifting  the  connects. . 
ing  wire  out  of  the  cup  p  c,  and  putting  it  into  the  cup  o  c,  the 
current  |)^^Bea  thiK^igh  the  undeff  wire:  o  o,  and  the  needle  imme- 
diately goes  round  to  the  position  indicated  in  fig.  6  ;  then  if 
you  watch  the  motion  of  the  needle,  and  keep  alternately  trana- 
feriang  the  wire  out  of  one  cup  into  the  other,  keeping  time  with 
the  needle,  you  may  bring  it  into  the  most  rapid  revolution  that 
you  can  possibly  keep  time  with. 

Figs,  o  and  7.  A  front 'and  side  view  of  a  stand  with  two  con- 
necting cups  z  and  c  made  of  wood,  in  which  the  bent  iron 
virire  wound  round  with  copper  wire  is  supported  by  the  two 
copper  wire  ends.  On  making  the  galvanic  connexion  through 
the  copper  yme^  the  iron  wire  becomes  a  strong  horse-shoe  mag« 
net,  and  will  support  a  heavy  bar  of  iron  as  y  fig.  7;  ^bak  on 
lifting  the  connectijig  wire  d,  fig»  6,  out  of  the  cup  z,  the  weight 
immediately  drops,  and  on  restoring  the  connexion,  the  power 
is  restored ;  then  if  you  change  z  for  c,  it  will  change  n  for  s, 
or  iS  you  only  wrap  the  copper  wire  about  Uie  trpn  wire^  aa  a 
right  threaded  screw  instead  of  a  left  one,  as  in  the  Plate> . 
it  ,wiU.  ohange  n  iQXj$k .  Xbia  i^  jesplaiaed  by  what  takes  place  ; 
in  figs  3,  4,  and  5. 


IMd^  1       an  if»piti«fkl^«i^»»A^  d§f  ^^ 

trou^s  rr,  (fig.  9  showsftiife%ep«¥ft19fe5'  ^^  *t^t/(^d^lftftfe^  *|tf^'^ 
o4ily^ftwr>poiii*^  0*^  ^;^4e)ot«* «ttti&if  the-  laeirfcatyi •W'HJb^ 

tMi)^<MWIft of «he  dyiitid^i^i  ttb^6Vevr  pdint^'df tte'tip^^fiik^s'd'b^ 
jubt  tooeh  tbd  mei^cury  ill' the  cups  t9.  Upon  making  the  cbriif- ' 
itfttlii^MklionB  as  before  witb  the  cups  z  z  and  ct,  tht  cylinders  ' 
wlil  i^bhre  as  shown  by  the  arroT^s. 

qKgki^ll  ^atid  12show  a  fi-dnt  and  ba^kyieWof  adippitigMedl^^ 
id^ttAt^b^^een  two  wiresyoa^d;^;' they  are  here  plaeed'iQ^^ 
the  d^ection  of  the  dip^  bat  the  quadrant  i  allows  theM  tonnor^^ 
o*e  ti^artei^  rotind,  or  to  the  equator  of  the  magnet,  asAbowii  1^ 
diitted  lines.    In  their  present  position  the  needle  wiH  d^^lat^^^ ' 
aff'g^  4and  6;  and  it  will  be  seen  the  needle  cannot  tia^  ^'' 
p^si^ibti   quite   at  right  angles    to    tbe   wire,  owing  to  this  ' 
terpestrial  magnetism  drawing  it  on  one-  side ;  but  wlien  <tW ' 
wires  are  carried  round   to    the  dotted  pdsition  figi  11,  ^Ih^  ' 
needle  remaining  as  it   was,  sof  afeto  be  at  right  angl^  fo'^ 
each  other,  then  on  passing  the  curr^t  from  z  throKigh  lihc^^' 
wire  o  o,  no^ffect  will  appear  to  take  plaeef,  the  needle  is' bdbjf^^' 
more  confirmed  to  its  position,  but  on  pasditi^  'i%  trough  jpji, 
the  needle  go^es  routid;  atid  dips  with^its  ^erutb  ]f>olew    Tm'  wire" 
passes  through  the  wooden  cup  z,  but  the  two  ends  Of^itp  ietnif* 
o  »only  just  enter   their  respective  wooden  cups 'c'c^  th^ci ^ 
wooden  caps  are  placed  atati'ati^  of46^'t6  the  hbt4%oiiy§o>^tliftt' 
in-^ither  position  tb^yare  siHnlar^uKid^^U'lKrfd  mfirc^^  eh^ugft! 
to  make  the  contact.     '  ..  >    <  ■  ^i 

Fig.  13  shows  tWo  of  the  cotinrectilB^  w4r6S  separate/  thi^tifr 
four  pairs  of  each  of  these  are  reouii^. '  '  '  /     ' 

These  figures  are  nearly  one-^fittb  of  the  real  site,  and  it  wiH' 
be- seen  that  the  magnetic  power  is  very  great  in  propdrtiou  to 
the  galvanic  power.  .      > 
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Article  VI  II. 

FuTther  Observations  on-  the  Genus  Hinnites,  with  the  addi4ionof 
another  recent  Species,  indigenom  to  Great  Britain.  By  J.  £• 
^ray,  Esq.  FGS..  :       .  .  >    > 

(To  the  Editors  of  the  Annals  of  Philosophy.) 

^     iGENTIiEMBN,  Pont,  Oc*.  U,  1826^ 

In^  the  number  for-  August  kst,  p.  103,  I  described  a  recent 
species  of  the  genus  Hinnites  of  Mr.  De  France>  which  I  had  dis- 
covered iathecoUeictioti  of  the  British  Museum.    A  few  days 


siivcey  on  looking  over  the  benatiful  and  extta8i¥<e  eoHeetion  of 
recent  and  fossfl  shells  b#i#pgipg  tg  my  friend  Dr.  pesbayes^ 
who  is  at  present  engaged  in  describing  and  publishing  the 
fossil  sbeli«.|o$ind  i^  im  n^^mw^  ef  sP#r%  I-  «b«efyiedr  that  he 
had  placed  the  Pecten  #inmfti»A  QiJLfiwAtck,  the  Ostrea  ainuoaa 
of  Gmelin,  which  is  not  uncommon  on  the  Britiah  coaat,  as  a 
recent  i^pecies  of  the  above«-iiamed  genus,  which  he  has  called 
Hifmiies  simmvAi .  wd  on  examining  the  shellj^  I  am  coftTimced 
of  the  propriety  of  the  situation  a38iened  to.it  by  Dr,  Deshayea* 
Pn  account  of  the  worn  and  anattered  4tate  of  jthe  other, 
recent  species  in  the  Museum  npt  showing  very  distinctly  the 
mark  of  attachment,  one  or  two  of  my  friends  hayebeenindoT'ed 
to. doubt  of  its  beiag  attached;  and,  therefore,.!  am  themore^ 
glod  to  add  this  spades  to  the  genua,  as  it  ia. well  known  to. 
most  Britiah  condiologista,  that  the , Pecten  ainupaus  is  ^waya. 
attached  to  rocks,  and  is. .generally  found  in  their  holes  and,, 
crevices ;  but  the  fact  does  not  appear  to  have  been  known  to. , 
Ij^arck.  who  observes,  th9.t  this  species  is  *'  very,  singular 
fsom  i\s  aeformiiies/'  which  are  evidently  produced  by  the  iri^ 
gilUr, surface  of  the  rock  to  which  they  are  attached;  and  two  of 
th^  sji^tcunens  in  n^  possession  have  the  upper  valve  very  simi*.. 
lai^ly  marked. to  the  specimen  described  in  the  former  paper,  and. < 
the  marks  are  doubtless  occasioned  by  the  same  causes.  Some- 
timafs  the  ^helU  are  scarcely  distorted,  and  they  mre  uaually 
fujcm^bed  with  elongated  or  long  lamellar  sfunes,  by  which  they 
a^e  attached* 

. .  The  fact  of  the  Eoglish  species  having  been  so  long  kept  in  the 
genus  Pecten^  shows  the  great  a£Elnity  wbich  the  genus  Hinnilesl* . 
ntust haye  to  them;  it  awpears  indeed  to  be  an  osculant  or  intermie<« « 
^diate  genus  between  the  Pectines  and  the  Spondyli,  it  beijoig^. 
piBOvided  witb  the  groove  fi>r,tbe  passage  of  the  Byssus,  like  lihe 
true  Pectines,  and  witii  the  atlbacned  shell  of  the  true  Spondyli ; 
at^d  at  the.  same  lime  it  ifC  separated  from  the  former  t^  the 
shell  being  attached  by  the  lamellar  processes,  and  from  the 
latter  by  the  hinge  being  destitute  of  any  appearance  of  teedi, 
although  this  character  loses  much  of  its  importance  when  the 
hinges  of  the  Pectines  are  carefully  examined ;  for  many  of  them , 
are  provided  with  distinct  teetb  on  \bB  hinge-margin,  as  jtveU  a^ 
with  the  curiously-shaped  tubercular  lateral  teeth  placed  below 
tl^e  ears. 

*  The  name  of  this  geniu  must  be  changed  to  Hinnus ;  for  whilst  tfak  paper  was 
going  through  the  pren,  a  dassical  ficiend  hds  pointed  out  to  me,  tfakt  the  above  word  ir 
die  proper  doMlfetfHinkes,  and  fl0iHiaoiS^  as  I  had  before  ioadvertenUy  called 
it,  in  my  foKinar  paper.  • 


MMJ:    Alc<Atd,ikii9td;frtm4ie  Stimmai^^'tif^  Bread.      $i| 
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'  iSjtTicfcB  IX.  : 

•    '440^1  derived  fihnk  ti^  FeimentiMom  iff  Brtad^^^^ 

By  Mr.  Thomas  Orsham.  '  ^ 

(To  the  Editor^  of  the  Annak  of  Philomphg*\ 

CQBMTXiBMJSN,     '  JBdIfiftMrf  A,  «ep^  «d,  1896. 

'  Two  factB  of  considerable  importance  in  determining  ibe 
nature  of  the  panary  fermentation,  have  been  made  known  by 

J  Our  ingenious  correspondent  upon  the  art  of  baking  bcead.  He 
as  shown  that  the  fermentation  depends  upon  the  saccharine 
i^igredient  of  the  flour,  by  renewing  it  when  exhausted  by  the 
addition  of  sugar ;  and  provided  for  the  little  alteration  in  the 
piroportion  of  sugar  existing  in  "tfie  flour,  before  and  aifter  fer- 
mentation, by  exhibiting  the  influence  of  the  baking  in  convert- 
ing a  portion  of  the  starch  into  sugar.  From  the  known  laws  of 
the  decomposition  of  sugar,  it  is  presumed,  with  considerable' 
reason,  that  the  fermentation  is  the  vinous.  The  production  of 
alcohol  in  the  course  of  the  fermentation  of  bread  in  baking,, 
which  we  hav6  found  to  take  place,  and  rendered  appreciable,  is, 
perhaps,  a  most  irrefragable  proof  of  which  this  theory  is 
susceptible.  * 

To  avoid  the  use  of  yeast,  which  might  introduce  alcohol,  a 
small  quantity  of  flour  was  kneaded,  and  allowed  to  ferment  in 
the  usual  way,  to  serve  as  leaven.  By  means  of  the  leaven  a^ 
considerable  quantity  of  flour  wad  fermented ;  and,  when  the 
fermentation  had  amv^d  at  the  proper  point,  formed  into  a  loaf. 
The  loaf  was  carefully  inclosed  in  a  distiBator^apMrattis,  and 
sj^jected  for  a  considerable  time  to  the  bakmg  temperature*'^ 
Upon  examining  the  condensed  liquid,  the  taste  and  smell  of 
alcohol  were  quite  perceptible,  and  by  repeatedly  rectifying  it 
a  sm?Etl  quantity  of  alcohol  W9.S  obtained  of  sftrcngth  snjfficipjnt  tg 
bm*n,  an4  to  ignite  gunpowder  by  its  cpipjiustioa. 

I^e  experiment  was  frequently  repeated,  and  in  AiS&cejA 
bakings  tne  amoi^nt  of  alcohol  obtained,  of  the  above  streugtibijt 
found  to  vary  from  Q'3  to  1  per  cent,  by  weight  of  the  Sov^ 
employed.  When  the  fermented  flour  was  allowed  to  sour 
berore  baking,  the  amount  of  alcohol  rapMly  diminished;  and 
in  all  cases,  the  disagreeable  empyreuma  completely  diiSguised 
the  peculiar  smell  of  the  alcohol,  when  in  its  first  diluted  at^te^ 
arid  in  vapour."    I  am.  Gentlemen,  with  great  respect. 

Your  most  obedient  servanty 


3M  Mr^W(p$j^xm4lmruilgslni0^t^^  ^imt 

ARTlCtE  X, 

On  the  Tungstate  of  Lead.    By  Ai  Lcyj;  Esq.  VQS.  &g.  . 
(To  tke  Editors  oF  the\4^*a&  p/ J*Ai/^^ 

GBNTLEMEN, 

If  you  think  the  foUoiving  short  notice  resj^ecting^  tnngstate 
of  lead  worth  insertion  in  uie  Annats  of  Philosophy^  y oil  will 
oblige  me  by  sparing  a  little  room  for  it  m  the  ensuing  number: 

One  of  the  specimens  of  tungstate  of  lead  in  Mr.  Torneifs 
collection  offered  me  very  distinct  crystals  of  the  form  repre* 
sented  by  fig.  1.    They  are  much  lengthened  in  the  direction  of 


•  I ' 


a 


die  alis>  whitish  and  translucent ;  they  cleave  easily  parallel  to 
the  planes  marked  V,  as  well  as  in  a  direction  perpendicular  to 
the  axis.  The  incidences^  easily  obtained  by  means  of  the 
reflective  goniometer^  either  on  natural  planes^  or  planes  of 
cleavage,  were  as  follow : 


Vs,i'»  99<'43' 
a,.  a»  «  106  47 

V,  V  »  13P  30' 
a«,a«-  66 

»i,  V  =  166«  4fi' 

m,  a*  =>  \26   37 

6*,  6*=  92  46 

6*  6*  ^  164  36 

m,  6*  =  167  18 

4-  ' 
In.  some  of  the  crystals,  the  planes  of  the  modification  b    are 

wanting ;  whilst  others  are  composed  of  this  modification  alone, 

and  present  the  form  of  veiy  acute  octahedrons^  most  of  which 

are  cuneiform.    I  also  found  th^t  the  very  small  white  crystals, 

mentioned  by  Boumon,  and  viVuOEi  «q«v<^vcg^^  %u^\Qfl^Ks^  U^ 


molybdate  of.Ie^>  pres^it  one  of  the  preceding  formg;  and  aK 
fitr  a»  I  could'  aacertani,  vae2iJ^^m.:mf^^newAy  me-  sameaogles  y 
tliey  ftie,  therefore^  most  ukely  tiingstate  of  lead; 

I  was.iiiiniei^iatkljjr^ii^ck  viHtb  'ldla^alAoti^tid«lifit3r^4«£ilkese' 
measurenvents  with^c^se^Bfer^d  byiidolybdate  of  le^,  and  tiio^ 
only  differeficft  I  coutd  iiotice  \vitli  re&pbctto  cleairageJ  was,  tbat» 
in  me  tungstate  of  lead,  the  cleavage  perpendicilliir/ tattle  axis 
^I^[i9ace4ia'}«ierapfevfia«iljf  Qbtptmed  that!  m  ihe  moI}/4>iia^i^iIn 
popsequence  of  thbgrnteiq^In^^  <M3MM^'<l>k 

t^^rJl  begged^  Mr.'Childri;^  about  t«K)  years^ago^  to  ^cacaaiiiie 
jciiQia^i^ly,  fL  ipffiaU  <|iiMtity  lof  the  «ubsta&ee;,  to  aseeitaini  if  it 
bf^JioVb^a  vroagly  named^ .  and  wbether  it*  was  not  simply 
H^ofgJ^d^jijQ^  The. quantity  he  had  to  onerate  iipon^  howevei^ 
was  so  small,  that  no  decisive  result  could  be  obtained,  dnd  in 
consequence  of  the  foUowing" considerations,  I  have- placed  the^ 
specimens  in  the  collection  apart  from  the  molybdate,  and  under 
the,  name  of  tungstate  of  lead. 

I  had  then  noticed  that  the  measurements  of  molybdate  of 
lead  were  very  nearly  the  same  as  those  of  tungstate  of  lime ; 
it  appeared  besides  frook  the  great  analogy  of  forms,  macles, 
and  cleavages,  as  well  as  the  near  equality  of  angles  of  carbo- 
nate of  lead  and  arragonile,  as  well  as  of  phosphate  of  lead  and 
phosphate  of  lime,  that  (to  use  the  language  of  Prof.  Mitscher- 
lich,  which  now  it  is  well  known  how  to  understand),  lead  and 
lime  were  isomorphous  bases.  It  was,  therefore,  to  be  expected 
that  tungstate  ot  lead  would  measure  pearly  the  same  angles  as 
tungstate  of  lime ;  .and  consequently  nearly  the  same  as  n^olyb- 
date  of  lead.  Another  inference  to  be  drawn  from  what  precedes 
is  the  isomorphism  of  molybdic  and  lungstic  acids ;  that  is,  the 
same  analogy  between  them  as?  has  been  proved  to  exist  between 
phosphoric  and  arsenic  acids.''^  With  the  desire  to  establish  this 
result  upon  more  facts,  I  endeavoured  last  year  to  procure  some' 
artificial  molybdates  and  tungstates  ;  but  Mr.  Faraday,  to  whom 
I  applied,  told  me  they  were  very  difficult  to  obtain  in  a  crys^ 
tallized  state.  I  think,  however,  that  the  measuretnents  of  tung- 
state .of  lead  which  Mr.  Brooke  was  so  good  as  to  show  me  a  few 
days  ago,  and  which  he  had  taken  upon,.ftioaIl  crystals  of  that 
substance  (a  few  specimens  of  which  were  lately  received  by 
Mr.  O.  Sowerby),  but  witliout  noticing  their  near  eqtMdity  tci 
those  of  molybdate  of  lead  and  tungstate  of  lime,  confirm  the 
r^^lts  I  had  previously  obtained,  and  justify  the  inference  I  had 
drdwn  from  it. 

Besides  this  new  example  of  isomorphism,  I  have  been  sometime 
engaged  in  the  examinstcoD  of  a  classof  substances  which  present 
^nemadciable  analogy  of  forms,  and  near  equality  of  measurements^ 

,  *  These  two  adds  present  a  case  analqgous  to  the  one  under  consident^on.  Tbeii: 
d^ME>2nations  With  two  isdmorphdus  bases  produdog  isomorphous  ci^ristals,  Ihose  of  arse. 
4liled^*olNd*%iid^'tfpbo^tmtecrifon.       '  *•  .      ;   >,    ;-j..  .1     . 


V 


iftliall  pttblish  30»heii  oos^eted ;  andiJ  liope  Awt  as  tbonimibl^ 
fif  iMMptiiii  of  iaemotf^huinia  "itSU'  inereMte,  the  atteMtoii'  of 
MtieialogiBt^  ttiid  chenlnlte  niaybedimGl^  to  thi»  iitleiiMlitff 
mdifec^  wiii€br6qiim>thofael)>'of  ^  ^  •    / 

I  ttaall  alfli^  mA  myself i  of  thk  oppoYttmity  to  g(te^  IM 
deeK)n]KMin  of  a  beautml  oryat^l  of  tungstats  m  Iii9Q^>  ivbiofc 
Mofi^  lo  tl^  coUectkm  of  tto  Ri^t  Hofiearable  the  D(nv«^ 
Oounteea  of  Aj^leaferdyaod  wMchbvr  kdydbi^  has  anowed^^lM 
to  ^  enfaoiine.  hj  comfMiriiig  its  meadureinenta  fvith  thot»e^  |M^ 
oedio^ly  girenr  for  tangstate  of  lead^  the  analogy  bet^en  tht^ 
two  substances  will  appear.  The  form  is  represeoted  by  €g'i*8| 
and  the  crystal  is  nearly  of  the  size  of  the  figure^  amd  perfott:  I 
ha?^  assumed  for  primitive  the  scjuare  prism  represented  by  dg.  3, 
in'which  the  side  b  of  tbe  base  is  to  the  height  a^  1  is^  to  24)9% 


Fig,  2. 


Fig.  3. 


*^  b  :  g::  I  :  2-098. 


P,  i»  =  90*.  m,m=i  90".  b',  b>  =  100°  40'.  6',  ft'  =  129°  ^. 
b',b  ^  IbQP  27'.  b>,  b^  =  69°  66'.  fr*  :  6'  =  132°  U'. 
a\  a".  =  112°  2*.  a*  :  a''  =z  108°  12'.  a',  a*  =  160°  33'. 
a\  a*  e  73°  8'.  V  :  «♦  =  130°  10'.  fi,  ^  =  156°  66*1' 
•a,  i'  =  161°  33'.    ^,  a»  =  162'?  21'.    .a,  a«  =  136°  12'. 

This  magaificent  crystal  is  of  a  pale  yellowish  colour,  and 
transparent.  Mr.  Heuland,  on  seeing  the  specimen  to  which  it 
is  attached,  had  no  doubt  diat  its  locality  was  Breitenbfunn, 
in  Sakoay. 

Article  XI. 

On  the  Law  of  Temperature.    By  Mr.  Meikle. 

(To  the  Editors  of  the  Awwifo  qrP//27o5opAy.)  , 

G£NTL£M£N,  EeUnburglt,  Stpt,  SO,  1886. 

In  the  last  number  of  the  Edinbargh  New  Philosophical 
Journal,  I  had  occasion  to  point  out  some  very  remarkaUe 


MiiMt^        Mf^.\M0mWkdl^,Jkm^^^&l$0^ 


pjiorbwor  given  it  ««ffie«^tilRtleiK(»^  tbiU«tlm!^  M 

ftbw(kot  room  tat  fyi3^^<mU> .  mi^teltsei^^ .  ^  In  jiiicb  teiieimbfiii 
as  is  well  known,  it  is  uojeftsy  tMkfto  aToid'm«foiii9(dii)g.v^^ 
tii^fmia  the  quluaitity^€f  heatlviCh.tlit  VftnatiQii^.oa  cHii!!C9i(imoa 
9m1q0  of  ;teinperat«ice ;  and  it  ia  oiurious  tlMit  though  iii^w  tfrai^ 
|i«^e«/beea  ,e(Mned  for  the..«c|ireas  purpe^e  of  oyeijB^mMftg (tbi# 
aeiifce/.o£>faUacDr>  those  who  were  thus  accoutred  haver  not 
th^efaybeen  furotected  from  dieir  former  mistakes;  fi;ofla.whidl^ 
itwo^ld  appear,  that  the  difficulty  was  owing  to  som^thiag  els9 
ti^an  a  want  of  words  ;  and  that  the  nature  of  things  was  nol^ 
in  this  instance  at  least,  changed  by  a  new  name. 

In  the  paper  referred  to,  I  hsLve  attempted  bodi  ta  point  ^mt 
SNHBQe  of  the  chief  misconceptions  which  exist  on  this  subject^ 
and  also  to  show  what  law  of  temperature  is  alone  cofisistent 
with  admitted  principles.  No  new  hypothesis  is  introduced* 
But  from  reconsidering  the  subject,  I  find  that  the  laV  of  tem- 
perature admits  of  being  investigated  in  a  somewhat  'simi^ 
form,  so  as  entirely  to  avoid  the  differential  equation,  and  the 
determination  of  the  Tequisite  form  of  its  integral,  which  Icjd 
those  great  mathematicians  who  have  preceded  me  in  ti^a 
inquiry  so  far.aslray^  .  '  .  .       : 

Let  P  be  the  temperature,  or  rather 
the  indication  on  the  common  scale  of 
an  air  thermometer,  p  the  pressure,  and 
g  the  density  of  a  mass  of  air;  then  a 
aiid  b  being  constants,  we  have  from  the. 
law  of  Boyle, 

*   p  =  6f  (1  +aO -  (A). 

Now  it.  is , obvious,  that  the  specific 
h^at  of  air  under  a  constai^t  pressure 
will  be  to  its  specific  heat  under  a  con- 
stant volume,  in  the  inverse  raitio  of  the 
variations  of  temperature  produced  in  these  two  diJBTerent  casef( 
by  equal  variations  in  the  quantities  of  heat ;  so  that  the  follow- 
ing expressions  respectively  contain  all  the  variables  which  enter 
into  these  specific  heats,  relatively  to  the. ordinary  graduation; 
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*  The  ipedfic  heats  are  -^  x  i^and-r^  x  P.     But  dq  the  diffi^tial  of  the 
^  a  t  a:  t 

(raantity  of  heat,  being  eont^tant,  and  the  same  in  bodi  terms,  is  here  bndtied,  as  also' 

ttk«oenBtmtKneiir  depose  0f  the  esianunfeile..  \  ,       i    . 
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which  ate*  obtained  from  EqaatioB  ( A)  by  mak»ig  p  and  f  alteiw 
nately  to  vary  with  t^  whilst  the  other  is  obnatiaiiJt.  *    ' 

Let  the  point  A  represent  —  448°  F.  or  —  266-7®  cMnt.  and 
let  the  temperature  be  reckoned  on  the  stvught  line  A  B  as  ob 
die  common  scale  of  an  air  thermometer.  Also-  let  C  I  be. » 
line  of  such  a  natare,  that  any  ordinate  as  BC,  £F,  HI,  &c. 
may  be  respectively  proportional  to  the.  specific  heat  of  a  m^uM 
of  air  under  a  constant  volume  at  the  temperatures  B^  E,  H,  8cc. 
so  that  die  intercepted  areas  will  denote  the  corresponding 
variations  in  the  quantity  of  heat,  under  a  constant  volume.  But 
MM.  Gkiy-Lussac  and  Welter  have  ascertained  by  experiment; 
that  the  specific  heat  of  air  under  a  constant  pressure,  exceeds 
that  under  a  constant  volume,  in  a  constant  ratio,  which  call 
that  of  k  :  1 ;  wherefore,  if  these  ordinates  be  every  where 
increased  in  that  ratio,  another  line  G  D  passing  through  their 
extremities  must  be  of  the  same  nature  with  C  I,  whatever  that 
may  be,  and  the  intercepted  areas,  of  course,  to  the  former  as 
ftto  1. 

Let  6  D  X  1^  be  the  specific  heat  of  a  mass  of  air  under  a 
constant  pressure,  and  let  its  temperature  be  raised  from  B  to 
£,  under  the  same  pressure  :  then  area  BDGE  will  denote  the 
increase  in  the  quantity  of  heat,  and  E  G  x  1^,  the  specific  heat 
ttnder  a  constant  pressure  at  the  temperature  E.  Now  EG: 
£F  ::  A;  :  1,  wherefore  EF  x  l^vvill  be  the  specific  heat  of  the 
dilated  mass  at  the  temperature  iB,  under  a  constant  volume. 
But  £  F  X  1^  would  still  have  been  the  specific  heat  had  the 
air  under  its  original  volume  been  raised  to  the  temperature  Ef 
and  because  E  F  :  £  G  ::  1  :  &,  £  G  x  P  would  have  been 
the  other  as  before.  Hence  the  constant  ratio  of  the  specific 
heats  renders  them  independent  of  the  actual  density  or  pres* 

sure ;  and,  therefore,  j-  and  j-  are  constant  quantities.    From 

which  it  appears,  that  the  algebraic  expressions  for  the  specific 
heats  vary  inversely  as  1  4-  a  ^ ;  or  that  any  ordinate  B  C,  or 
B  D,  is  inversely  as  A  B,  which  is  the  well-known  property  of 
a  hyperbola ;  and,  therefore,  C  I  and  D  G  are  both  hyperbolas 
having  A  for  their  centre,  and  A  H  for  an  asymptote.^ 

Hence,  as  before,  the  variations  of  volume,  under  a  constant 
pressure,  or  the  variations  of  temperature  on  the  common  scale, 

•  The  quantities  --^  and  -^  are  only  linear  ezpiressions,  sudi  as  B  D  and  B  C 

at  at 

To  be  complete,  they  must  b^  multijilied  by  the  patticulhr  linear  degree  of  the  scale  to 

which  they  belong. 

The  result  which  I  hare  obtained  is  the  only  one  which  can  make  the  algebnuc  and 

geometricajl  Talues  of  the  specific  heats  agree  together.    The  hypothesis  of  M.  TAplaoe 

gives  two  inconsistent  values  to  both  quantities^  even  algebraically,  and  a  third  different 

finmi  these,  but  the  same  with  mine  getmietiically.    (See  Annales  de  Chlmie  et  de  Phyu  - 

siquei  xziii.  S39,  and  Mecanique  Cmte, .  Uyie  lii.  98.) 


qua^tit^  of  h^at  ure  uni&rm.  ^  From  this  the  other  coudusioii^i 
aie  easily  deduced  regarding  the  relation  which  subsists  between 
ff^^xkd  tj  wJben  the  qufintky  of  heal;  is  coBstant,  as  xmybe  seeo 
in  the  papev  referred  to«  -'  ;.( 

I  am,  GeotlemeB^  your  lEery  obedient  servani;,.  .  , 


T*^ 


Art|cl£  XIL 

Stfggestions  for  the^  Improvement  of  the  British  System  of  Che- 
mical Instruction.  By  Edward  B.  Stephens,  Chemical  As- 
sistant to  the  Royal  Dublin  Society, 

Dec.  20,  1625. 

__^  .  .  _  -'11 

TaB  iB€ithod  by  which  the  adetnce  of  chemistry  has  lutherto 
been  taught  in  pubhc  lectures  throughout  the  united  kingdoia 
Jqppeftw  torine  susetpliisie  of  a  yalriety  of  iiaprovemeiita:  The 
filB^ettitons  w'liiob  J  nowofter  in  the  hope  of  eiSsctingthesey&re. 
not  founded  upon  my  judgment  alone*  Though  not  awai:e  Qf 
My  sioiilar  obaervatitos  in  prisnt,  yet  I  am  hs^py  to  .state,  that 
.  manjr  individuals  wbose  scieuftific  acquirements,  ejxperience,  and 
iBnk  in  wcjfity  ^i^e  them  an  undoubted  rtgh^  to  judge,  coincide 
with  me  io;  apimon*  As  4heir  commifiueatioos  on  the.  subject 
have  contini^ly  taided  to  guide  and  form  my  judgment,  it  is 
but  justice  to  state  my  obligations  to 'them,  and  forego.  t)ie 
eredit  of  originality  for  the  weight ;of  authority... 

The.  regular  analytic  course  is  certainly  well  calculs^ted  tp 
improve  those  who  have  previously  acquired  elemeniary  and 
f  experimental  knowledge  of  the  si2bjec]b,  and  who  wish  to  review 
,and  systematically  arrange  in  their  memory,  the  facts  already 
stored  in  it ;  but  it  is  morally  impossible  for  those  not  pre- 
viously possessed  of  elementary  knowledge  to  derive  similar 
Advantages  from  attendance  on  such  a  course  of  instruction. 
The  series  of  lectures  at  present  in  fashion  in  these  kingdoms 
presupposes  considerable  information  already  attained.  It  is 
evident  from  the  refined  style  and  learned  tenor  of  the  usual 
.  course,  that  a  chemical  lecturer  addresses  his  auditors  both  as 
critics  and  pupils :  he  assumes  that  they  are  imbued  with  the 
vjBffoaSr  literary  and  .scient^ific  kQOwledge  requi.site  to  a  clear 
<jgi)C(gp.(ioi>  of  his  plan  and  language :  that  he  need  only  allude 
to  the  sister  sciences  of  mineralogy,  electricity,  meteorology, 
fifticl  fvieamatics,  to  be  perfectly  understood;  and  that.expla- 
.  ij^i^ii  atid  repetition  at  every  step,  would  be  alike  tiresome  and 

Now  we  all  know  from  our  own  experience,  that  few  indeed 
of  thosQ  who  attend  a  course  of  chemical  lectures  for  the  first 
N^tp  $eries^  voj-  k;i,  2  b 
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time,  are  possessed  of  general  knowledge  saffieient-for  a  cor- 
rect comprehension  of  the  subject ;  and  mat  with  respect  to  the 
majority,  the  lecturer  is  proceeding  to  build  before  the  foundar 
tion  is  really  laid.  The  consequence  is^  that  even  the  most 
attentive  and  well  inclined  amongst  his  youthful  auditory  are 
unable  to  follow  him  in  his  deductions,  and  are  often  thrown 
into  partial  despair  by  the  apparent  difficulties  of  the  study. 
An  instance  or  two  will  explain  their  peculiar  embarrassments. 
The  first  time  they  hear  of  specific  gravity  at  a  lecture,  its  uni- 
versal relation  to  solids,  fluids,  and  gases,  will  perhaps  appear 
incomprehensible  to  them;  and  all  tne  necessary  calculations 
and  corrections  respecting  temperature,  atmospheric  pressure, 
and  hygrometric  moisture,  tend  to  place  the  matter  in  greater 
obscurity.  But  is  the  subject  naturally  obscure?  Certainly 
net:  the  error  lies  in  the  mode  of  instruction  adopted  by  the 
lecturer,  who  brings  forward  barometers,  thermometers,  and 
hygrometers,  and  applies  them  at  once  to  his  subject,  taking 
for  granted  that  his  auditors  are  all  sufficientiiy  informed  of 
their  cqnstruction  and  use  by  a  previous  study  of  natural  phi- 
losophy ;  which  certainly  ought  to  be  the  case,  and  certainly  is 
not,  as  education  is  generally  xnanaged* 

Again,  when  a  lecturer  treats  of  precipitation  at  the  coai- 
mencement  of  his  course  as  usual,  he  proceeds  to  exemplify  it 
in  a  way  that  must  inevitably  create  a  confusion  of  ideas  in  an 
uninformed  mind.  For  instance^  he  pours  a  solution  of  muriate 
of  barytes  into  another  of  sulphate  of  soda,  points  to  a  white 
cloud  appearing  in  the  mixture  as  an  evident  precipitate,  and 
informs  his  class  that  it  is  produced  by  the  double  decom- 
position which  has  taken  place  between  the  two  salts,  as  the 
result  of  their  compound  elective  attraction,  and  that  two  new 
substances  are  thereby  formed — sulphate  of  barytes  and  muriate 
of  soda.  In  this  short  explanation  a  pupil  is  introduced  to  a 
variety  of  new  matters,  ideas,  and  terms.  He  hears  the  word 
**  precipitate  "  used  for  the  first  time  as  a  noun,  whereas  he  had 
usually  understood  it  as  a  verb  active  *'  to  throw  dbwnwards/* 
and  is  not  a  little  confused  to  hear  of  precipitates  forming 
clouds,  or  rising  to  the  surfaces  of  liquids.  He  may  never 
before  have  heard  of  the  four  salts  concerned  in  the  experiment, 
and  the  only  comment  on  the  matter  afforded  him  at  the  time 
generally  is — that  what  is  commonly  termed  muriate  of  soda, 
IS  properly  a  chloride  of  sodium  !— ^1  of  which  remain  to  be 
explained  to  him  in  future  lectures.  A  hundred  similar  instances 
might  be  adduced. 

Thus  every  explanation  of  the  laws  which  influence  matter, 
contains  (according  to  the  present  system  of  chemical  instruc- 
tion) something  that  a  pupil  who  attends  for  the  first  time  is 
not  prepared  to  understand,  and  frequent  allusions  to  substances 
he  has  not  before  heard  of^  but  which  he  is  told  he  will  heigr  ef 
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tigttm,  fa  6on[seq«tiefi0<^  he  h  induced  to  |>03tpone  thought  and 
yeilecfioii  to  u  mote  cont^titeiit  opportutnty^  and  thud  acquires 
the  bad  habit  of  listening  passively  to  what  conveys  no  definite 
nc^tions  to  his  mind.« 

if,  on  the  contrary,  a  lecturer  with  partial  consistency  exhibit 
ihe  phenomenon  of  precipitation,  without  informing  his  class 
irhat  the  agents  are  whicn  he  employs,  a  young  pupil;  who  is 
exerting  his  faculties  to  learn  the  name  and  character  of  every  ■ 
substance  brought  forward,  feels  particularly  disappointed  and 
confused  if  he  be  stinted  in  iliis  manner  in  the  information 
proper  to  an  analytic  course. 

Instead  then  of  seeking  to  effect  the  double  object  of  instruct- 
ing iht  learned  and  unlearned  at  the  same  time,  (which  neces- 
sarily produces  one  or  both  of  the  evils  above  mentioned)  a  lec- 
turer who  has  studied  "  the  conduct  of  the  human  understand- 
ing "  will  endeavour  to  accomplish  a-  separation  of  these  two 
classes,  that  he  may  prepare  for  each  suitable  information.  The 
instruction  of  the  advanced  student  is  sufficiently  provided  fbt 
by  the  usual  routine ;  but  to  really  benefit  those  commencing 
tne  study,  he  will  perceive  the  necessity  of  constructing  a  series 
of  lectures  on  a  very  different  plan.  His^  grand  object  in  these 
should  be,— to  convey  elementary  instruction  in  a  style  and 
manner  comprehensible  to  the  plainest  capacity, — excluding 
every  idea  of  display  and  artificial  system  whicn  might  inter- 
fere with  so  desiraole  an  end  : — his  surest  way  to  attain  a  cor- 
fect  view  of  what  such  a  courte  of  instruction  ought  to  be,  is, 
to  suppose  himself  a  pupil,  and  consider  what  kind  of  lectures 
he  would  reauire  in  similar  circumstances. 

Keeping  tnis  in  view,  he  may  readily  frame  a  course  of  pre- 
paratory lectures  that  shall  proceed  with  ease  and  satisfaction 
to  all  concerned.  On  the  first  day,  each  element  may  be  dis- 
played in  succession,  and  its  distinguishing  properties  familiarly 
stated;  (avoiding  its  combinations^  for  it  is  impossible  a  lec- 
turer can  be  understood,  if  he  speak  of  ihem  at  first ;) — and  by 
the  time  all  the  simple  substances  in  nature  that  we  are  ac- 
quainted vnth  are  thus  reviewed  and  classified,  a  pupil  will  be 
astonished  to  find  how  few  they  are,  and  what  an  easy  science 
chemistry  appears  when  clearly  entered  on.  The  elements  (as 
exhH>itec])  may  remain  in  their  order  on  the  table  during  suc- 
ceeding lectures,  in  which  their  primary  combinations  should 
be  experimentally  explained,  and  completely  gone  through  be- 
fore the  secondary  combinations,  or  salts,  are  brought  forward* 
The  latter  must  be  described  in  their  turn  before  nie  complex 
animal  and  vegetable  products  can  be  consistently  treated  of. 
Whenever  a  compound  is  introduced,  its  elements  may  be 
again  referred  to  with  effect,  for  here  repetition  is  truly  judi- 
cious. If  pupils  have  constant  opportunities  of  turning  their 
attention  to  explanatory  diagrams  and  groupes  of  the  simpler 
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substances  whieh  togetl^er  form  the  cdm^uad  that  tbe  Ic^^itureir 
is  speaking  of^  they  will  have  comparatively  little  difficulty  ia 
recollecting  the  composition  of  bodies.  No  actual  preparation 
of  the  elementary  substances  should  be  attempted  before  a. 
class  of  beginners,  for  they  are  not  prepared  to  understand  the 
rationale  of  their  production.  This  exhibition  8h6uld  be  re- 
served for  another  course,  and  for  another  class  who  are  su^ 
ciently  advanced  to  comprehend  the  meanaby  which  the  lec- 
turer obtains  them,  and  are  in  no  danger  of  supposing  that  he 
ismaking  hydrogen  or  oxygen  gas,  when  he  is  only  liberating  it. 

In  fact,  this  science  is  so  extensive,  and  so  peculiarly  liable 
to  misconception  in  its  language  and  objects,  that  two  distinct 
courses  are  indispensibiy  requisite  to  avoid  inconsistency  and 
confusion,  and  enable  a  teacher  to  do  justice  to  his  class.  The 
first, — simple,  explanatory,  synthetic, — ascending  from  elements 
to  compounds,  and  so  arranged  that  the  class  may  arrive  at  a 
knowledge  of  the  laws  of  nature  as  the  result  of  direct  experi- 
ments. Here  the  lecturer  should  address  his  auditors  as  persons 
totally  ignorant  of  chemistry.  This  course  ought  to  be  prepa- 
ratory to  the  second,  wherein  he  might  proceed  on  the  present 
system;  that  is, — first  promulgating  general  laws,  and  then 
iflustrating  them  by  exhibitions  and  experiments;  and  so  far 
as  the  previous  lectures  had  made  his  class  acquainted  with  the 
substances  experimented  upon,  so  far  will  they  really  understand 
and  profit  by  these. 

Tne  latter  may  be  termed  the  descending,  the  analytic  lec- 
tures, in  which  the  decomposition  of^ubstances  might  be  expe- 
rimentally pushed  to  the  utmost  limits  of  our  skill,  the  methods 
of  detection  and  separation  thoroughly  explained,  and  the  ap- 
plication of  chemistry  to  the  arts  and  manufactures ;  to  phar- 
macy, metallurgy,  agriculture,  &c.  demonstrated  with  all  the 
eloquence  and  collateral  information  which  can  be  brought  to 
bear  upon  the  subject.  The  refinements  of  electricity,  magne- 
tism, may  now  be  displayed  with  consistency  and  efiect ;  and  a 
discussion  of  the  principal  conflicting  speculations  which  divide 
the  chemical  world  may  also  be  intelligibly  entered  on.  By 
these  arrangements,  all  who  are  prepared  to  enjoy  the  heights 
of  science  may  be  gratified  without  tne  loss  of  time  they  have 
hitherto  sustained  m  listening  to  a  repetition  of  well  known 
facts,  (which  the  present  mixed  system  renders  unavoidable) ; 
and  those  who  now  sit  year  after  year  endeavouring  to  unch^r- 
stand  the  subject,  will  also  be  enabled  (by  the  preparatory 
course)  to  derive  enjoyment  and  instruction  from  elevated 
themes,  which  would  otherwise  be  to  them  the  essence  of  per- 
plexity.   , 

In  the  elementary  lectures,  the  various  substances  should  be 
arranged  as  much  as  possible  into  the  distinct  and  fiuniUar 
groups  which  the  pupil's  mind^  would  uaturaily  place  tk&ta  in. 
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Hi^  iiBCfmc^ift  aided  as  muoh  b^  their  classificaticm  iaio  matalsi 
earths^  gases,  oombustiblesy  acids,  alkalies,  &c.  as  that  of  the 
botanist  is  by  the  Linhaean  arrangexnent  of  plants ;  and  though 
both  ai!e  in  3ome  respects  artificial,  yet  both  are  decidedly 
ufiefuU  Iniact,  the  ^comparative  ease  with  which  the  sciences 
are  studied  in  latter  years  arises  from  this  facility  of  arrange-  '• 
ment,  which  enables  the  student  to  refer  many  hundred  (in  some 
cases  many  thousand)  individuals  to  a  very  few  classes ;  each 
possessed  of  a  .common  character  or  family  likeness.  In  ch&« 
mistrjr,  unfortunately,  the  electro-positive  and  negative  clas« 
^ification  (though  scientifically  correct,)  requires  so  much  pre- 
vious knowledge  for  its  proper  comprehension,  that  a  pupil  is- 
altogether  debarred  from  its  aid  in  making  his  first  experiitiental 
acquaintance  with  the  science.  It  would,  therefore,  perhaps  be 
83  well  not  to  press  it  on  his  attention,  till  he  had  learned  suffi- 
cient to  fully  understand  and  appreciate  it. 

A  junior  class  cannot  see  too  much  of  the  practical  opera- 
tions, of  the  laboratory  as  soon  as  it  can  comprehend  them* 
Whenever  the  preparation  of  a  substance  will  not  distract  atten- 
tion from  the  lecturer,  as  he  proceeds  to  new  matter,  and 
whenever  his  time,  permits,  it  will  be  wise  to  bring  his  fuitiaces 
before  his  pupils,  and  convert  the  mysteries  of  tne  laboratory 
into,  engaging  illustrations,  and  welcome  aids  to  memory. 
■  In  the  instruction  of  this  junior  class,  a  lecturer^s  object 
should  not  be  to  teach  all  that  is  known  of  the  science,  but  to 
lay  a  SQlid  foimdation  of  general  facts  in  the  youthful  mind,  and 
create  in  it  an  ability  and  a  desire  to  work  out  its  own  instruct 
tion,  while  he  unfolds  the  means,  and  gradually  implants  in  it 
the  habit  .of  industrious  investigation. 

..  Proceeding  in  this  spirit,  he  will  not  dwell  on  the  minor  salts 
of  the  yegetaole,  animal,  and  mineral  world,  unless  he  can  asso- 
ciate them  with  some  agricultural,  mining,  physiological,  or 
medical  comments,  which  are  always  valuable  as  practical  illus- 
trations of  the  use  of  chemistry.  The  merits  of  rival  hypo« 
theses  (or  unproved  theories)  are  matters  interesting  only  to 
more  advanced  students,  and  may  safely  be  omitted  for  the  pre- 
sent. I  am  also  of  opinion,  that,  however  consistent  it  may  be 
to  commence  an  advanced  course  with  separate  lectures  devoted 
,  tQ  the  explanation  of  the  laws  of  chemical  action,  and  what  are 
termed  the  canons  of  chemistry, — ^yet  they  may  with  great  pro- 
priety be  omitted  in  an  elementary  one,  inasmuch  asaptrpil 
cannot,  then  apply  them :  he  may  remember  them  by  great  ex- 
ertion, but  sucn  knowledge  hangs  a  dead  weight  on  his  memory 
till  h^  is  afforded  an  opportunity  of  deducing  them  from  his  own 

Eractice,  or  frpm  observations  on  the  experiments  exhibited  at 
toturps..  A  great  evil  is  done  when  the. mind  of  a  youth  is 
bewijderisd  by  having  more  information  pressed  upon  him  than 
^iiim  r^eive  at  onfie.    Confusion  induces  'despondency,  and 
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tbe  nibchicl  k  uicisiuied  by  Ids  loM  of  A^ 

which  often  passes  unheeded  daring  the  contniiuaiiee  of  his 

Jerplexity,  leaving  an  opening  for  fresh  miBunderstandings  tbfti 
e  may  never  afterwards  have  opportanity  or  leissre  to  remoview 
Carelessness  and  dislike  frequenuy  foUow  in  the  tain  of  coii-« 
sequences,  for  no  one  can  reaUy  love  a  sdeace  that  is  af^^ently- 
above  his  comprehension. 

Now,  the  doctrines  of  sffgregation,  affinilyy  decompositjoo/ 
combustion,  absolute^  specific^  uid  latent  caloric,  &c.  Sec.  whichj^ 
with .  their  definitions  and  illustrations,  form  the  substance  ci 
several  lectures  at  the  outset  of  a  scientific  course  of  chemistry, 
under  the  present  arrangement,  are  poured  into  a  young  pupil'« 
ear  long  before  he  can  possiUy  understand  to  what  they  relate  ^ 
ignorant  as  be  must  be  at  first  of  the  substances  which  he  8ee» 
employed  in  illustration.  In  the  select  elementary  course,  ihm 
inconsistency  should  be  .oarefdlly  avoided,  and  these  doctrines 
introduced  only  when  experiments  directly  illustrative  of  the  ^ 

properties  of  each  substance  afford  c^prtunities  of  explainii^ 
the  accompanying  appearances,,  and  consistently  entering  oa 
the  ratiofkole  of  the  matter.  If.  no  more  be  said  at  oae  time 
than  refers  to  experiments  and  exhibitioiis  akeady  made,  the 
progress  of  pupils  will  be  real,.rapid,  and  sattsfactory*  They 
are  always  mcuined  to  generahze  and  draw  ccmdusiiMis  froaa 
analogy  (when  they  understand  a  subject,)  as  quid^  as  a  pru- 
dent t^achei*  shoiud  wish:  his  chief  care  on  this  point  will 
therefore  be  to  correct  the  notions  they  instinctively  form,  (or 
most  likely  sanction  them)  by  declaring  the  tme  state  of  die 
case  at  the  end  of  each  ames  of  experiments.  It  is  judicious 
at  all  times  to  give  them  opportunities  and  habits  of  exerting' 
their  reasoning  powers.  Tne  mind  is  pleased  with  its  own 
labours  aiid  discoveries,  and  memory  fondly  retains  such  little 
triumphs  long  after  the  dogmas  impressed  by  the  voice  of  ftu- 
thority  have  faded  from  recollection. 

Definitions  without  examples  are,  to  the  generaEty  of  young* 
persons,  very  perplexing  and  unprofitable.  To  saytiie  truthy 
they  are  matters  rather,  of  curiosity  than  utility  in  the  present 
improving  and  changeable,  state  of  our  science ;  and  on  weak 
minds  are  often  fouim  to  act  like  fetters  which  cannot  easily  be 
shaken  off  when  new  Ughts  are  shining  to  stimulate  them  to 
mental  exertion.  Since  the  discovery  of  the  intimate  conneo-* 
tion  of  voltaic  electricity  and  magnetism  with  chemistry,  for 
instance,  all  our  old  definitions  at  the  science  must  in -a  great 
measure  go  for  nothing. 

In  adherence  to  the  jmnciples  advocated  throughout,  the 
history  of  the  science  should  be  deferred  till  the  end  of  the 
first  course,  or  better  still,  till  the  beginning  of  the  second.  By 
this  ttime  the  lecturer  will  be  intelligible  when  he  adverts  to 
the  energetic  labours  and  brilliaat  inventions  of  his  predccWKOs^ 
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ttod  may  feaileftsly  adsnme  a  loftier  style,  suitable  to  the  digni^ 
of  his  subject.  But  if  he  enter  on  a  critical  enumeration  of  the 
discoveries  of  Scheele^  Higgins^  Richter,  Lavoisier,  BerthoUet^ 
and  Davy^  before  his  class  is  well  grounded,  nay,  far  adyanced 
in  knowledge  of  the  facts  of  Chemistry ,<^the  labour  will  be  as 
^uch  misplaced,  and  of  as  little  service,  as  a  display  of  the 
refined  methods  of  La  Place's  Mecanique  Celeste  would  be  to 
erne  who  is  labouring  through  the  Elements  of  Euclid. 

A  judicious  recapitulation  of  the  most  important  facts  at.  the 
conclusion  of  each  lecture,  and  a  brief  summary  of  them  at  tha 
commencement  of  the  succeeding  one,  will  be  lound  eminently 
useful  throughout  the  preparatory  cour«e«  Almost  every  young 
person  understands  a  sabject  better  by  having  it  twice  ex- 
plained, and  some  are  in  absolute  need  of  repetition,  where  tha 
doctrine  is  entirely  new  to  them.  Those  necessarily  absent 
from  a  particular  lecture,  are  at  the  next  in  evident  want  of  a 
summary  of  what  they  have  lost,  to  enable  them  if  possible  to 
recover  it  by  reading,  and  profit  by  the  remainder  of  the  course^ 
which  is,  (or  ought  to  be)  an  exhibition  of  particular  facts,  and 
general  reasonings  on  them>  so  arranged  that  the  first  parts  ot 
the  series  shall  &rm  natural  and  easy  stepping-stones  to  enabia 
a  constant  audience  to  arrive  at  the  last 

An  hour's  lecture  ^  is  perhaps  too  much  for  a  very  youn? 
audience*  Few  youths  of  either  sex  have  learned  to  command 
their  serious  attention  so  long,  and  it  is  of  particular  conse* 
quence  to  avoid  fatiguing  it.  It  is  perhaps  of  equal  importance 
to  avoid  distracting  it  by  entering  upon  unconnected  topics  in 
the  same  day.  The  convenience  of  both  parties  must  of  course 
determine  the  times  and  duration  of  the  sittings,  but  it  will  be 
invariably  found  that  the  oftener  they  can  meet,  and  the  less  ia 
proportion  the  lecturer  attempts  to  impress  on  his  pupils* 
memory  at  each  meeting,  the  greater  effect  will  his  instructions 
have. 

A  lecturer  to  a  junior  class  should  not  only  speak  slowly  and 
distinctly,  but  if  possible  avoid  reading  to  them.  The  prepare* 
tion  of  manuscript  lectures  necessarily  consumes  a  large  portion 
of  time;  and,  after  all,  his  pupils  will  yield  far  more  deference  to 
passable  isxtemporaneous,  than  to  the  best  written  communica* 
tions.  This  is  quite  natural,  and  a  teacher  who  speaks  from 
the  fullness  of  his  subject  (using  his  bottles  and  glasses  and 
specimens  for  memoranda  as  he  proceeds),  not  only  commands 
greater  attention^  but  really  acquires  a  more  intelligent  and  con^ 
vincin^  style  than  the  best  reader  can  hope  to  attain.  Eloquence 
is  not  indispensibly  necessary  to  an  instructor  in  this  science : 
high-wrought  mystical  language,  and  all  attempts  at  display^ 
are  foreign  and  injurious  to  the  end  proposed,  particularly  be-« 
fore  an  elementary  class.  If  the  lecturer  be  really  possessed  ot 
the  desire  to  teadij  and  set  about  it  earnestly  and  unaffectedly; 


S7S        Mr.  Stepbiuf^s  Snggestian$  of  ike  Iinp9^im6»efiif    f]So¥. 

•2*-like  a  gendemaa  called  on  to  explain  what  ]»  kaews  on.  an 
interefiting  subject  to  a  company  of  his  frienda,  he  may  fa»a 
almost  certain  of  success. 

In  imparting  a  knowledge  of  this  science^  a  speaker  has  vast 
advantages  over  an  author.  The  illustrations  of  books-  am 
limited  to  drawings ;  whilst  in  conversation  a  teacher  can  .add 
to  these  experimental  exhibitions  and  specimens  which  enable 
all  the  senses  to  aid  in  fixing  an  association  .of  ideas  in  the 
memory.  He  can  employ  emphasis  or  gesture^  repeat  or  omit 
particular  facts,  refine  or  lower,  his  style  as  may  appear  propei> 
nis  mere  glance  awakens  attention.  He  can  explain,  if  it 
ftppear  he  has  been  previously  misunderstood,  bring  forward 
tne  latest  and  most  interesting  facts  applicable  to  his.subjectj 
and  make  even  accident  the  ground  of  pleasing  and  instructive 
remark.  It  therefore  require  no  great  depth  of  ob^rvation  to 
enable  a  lecturer  to.detennine  which  of  the  two  syat^ms,  writing 
or  speaking,  he  should  incline  tp,  and  cultivate. 
.  One  of  the  greatest  advantages  which  a  chemical  lecturer 
Inay  avail  himself  of,  is  that  of  conversing  with  his  class  after 
kcture;  and  fortunately  the  benefits  are  reciprocal.  He  is 
allowed  an. opportunity  of  coming  at  their  difficulties,  answer- 
ing objections,  and  removing  misunderstandings  by  simplifying 
the  subject*  A  single  misconception  at  the  beginning  .of  a 
lecture  is  often  sufficient  to  prevent  a  pupil  comprehending' 
what  follows,  yet  it  is  impossible  at  the  time  for  a  lecturer  to 
penetrate  and  remoye  the  cause  of  his  embarrassment.  He 
ought  therefore  to  invite  regular  explanatory  conversations  with 
the  class  for  his  own  sake  as  well  as  theirs,  for  it  cannot  be 
creditable  to  a  teacher  to  be  incomprehensible  to  any  of  his 
pupils. 

When  the  children  of  operatives  form  a  portion  of  his  class^ 
communication  on  both  sides  is  still,  more  necessary.  As  it 
reveals  to  him  their  peculiar  deficiencies,  he  will  perceive  the 
propriety  (indeed  the  necessity)  of  explaining  more  than 
strictly  belongs,  to  his  own  science  to  render  it  fully  understood, 
f  hey  generally  hear  local  names  and  terms  of  art  widely  diffe* 
rent  from  the  scientific  phraseology,  but  which  nevertheless  a 
lecturer  must  make  himself  master  of,  to  become  intelligible  t 
in  fact,  he  must  translate  his  words  into  theirs  as  he  goes  pq^ 
tVhen  be  speaks  of  elements,  their  thoughts  are  perhaps  fixed 
on  fire,  air,  earth,  and  water,  which  still  maintain  that  rank  ia 
;ome  of  their  school-books  :  salt  conveys  only  the  idea  of  the 
3ulinary  variety,  and  salts  (in  their  conception  of  the  term)  is- 
restricted  to  the  pharmaceutical  preparations  of  Cheltenham,' 
Aochelle,  Epsom,  &c.  Gas  will  most  likely  be  limited  to  our  com*' 
Qon  source  of  illumination ;  spirit  is  generally  used  to  designate* 
my  acid  employed  in  the  arts ;  metal  is  understood  in  dimrent . 
eases  by  the  iron-fotoder,  tbe.bntzier>  the  glass-blower,  and  tiie 
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ffoadomfifker;  and  tin  is  p^rticulatly  applied  by  meehanieB^.to^ 
designate  that  useful  household  ware  the  principal  ingredient  of 
which  is  iron.  Our  scientific  verbs,  in  many  instances,  convey^ 
no  distinct  notions  to  their  understanding ;  and  a  lecturer  who 
uses  them  without  explanation,  might  as  well  speak  in. a  ibreiga 
buiguage.  He  says  ''  the  metal  is  oxidized,"  where  they  womd 
only  understand  the  term  rusted.  He  describes  an  acid  ais 
saturated  by  an  alkali,  iron  as  oxidized  in  the  smith'^  fire^  and  YivoR 
as  neutralized  bycarbonic  acid  gas ;  whereas  many  of  his  class  are 
perhaps  only  accustomed  to  hear,  '^  the  acid  is  killed,"  ^^the 
iron  is  poisoned,"  ^*  the  lime  is  dead." 

If  the  conversational  system  be  adopted,  all  such  misund^^ 
standings  will  quickly  be  removed,  and  a  sensible  lecturer  will 
gladly  avail  himself  of  it,  as  the  best  means  to  discover  his  own 
defects  in  teaching.  If  the.  impartial  questions,  and  lively  sug^ 
gest«ons  of  pupils  were  freely  permitted  and  generally  encou- 
raged, various  important  discoveries'  would  naturally  ensue,  aikl 
many  of  the  systematic  errors  and  absurdities  which  have  hither- 
to disgraced  all  sciences,  would  have  been  quickly  diacovered 
and  banished,  or  perhaps  never  adoped. 

In  laying  a  sound  foundation  for  scientific  acquirement  in  the 
youthful  mind,  it  is  very  unwise  to  encourage  (by  example  or 
commendation)  a  taste  for  hypotheses  and  speculations.  With 
spch  an  imaginative  habit  in  early  life,  nothing  is  easier  than  toi 
be  mistaken.  The  rage>for  systematizing  is  perhaps  the  greatest 
bar  to  the  attainment  of  truth  in  every  branch  of  knowledges 
in  the,  science  of  chemislTy  it  has  been  actively  mischievous* 
In  the  last  century.  Phlogiston,  Uke  a  pagan  deity,  occupied  alJk 
minds  to  the  exclusion  of  every  important. truth  which  inteffered 
with  its  ideal  existence.  Since  its  downfall,  oxygen  was  maii^ 
tained  to  be  the  sole  acidifying  principle,  and  the  attraction  of 
the  ms^s  upheld  as  destructive  of  definite  proportions,.as  strenu« 
ously  as  if  their  champions  could  not  err.i.  A  brief  essay  of  thi» 
nature  would  not  have  space  to  enumerate  all  the  chemical 
hypotheses  that  were  downright  errors:  the  words  are  nov^t 
looked  on  as  nearly  synonymous.  In  the  interesting  8cienGe»- 
of  geology,  electricity,  and  meteorology  alsp^  this  unfortunate 
taste  for  generalizing  favourite  facts  has  hitherto  been  very  pre* 
valent,and  in  consequence,  the  authors  have  been  universally  sus-^ 
pected ;  insomuch  that  an  experienced  reader  learns  to  distrust 
their  opinions  and  inferences  as  completely  asif  thoy  proceeded 
from  professional  advocates  on  a  point  of  law. .  A  novice  iit 
science,  however,  too  often  acquires  corresponding  bad  habits 
of  speculating  and  taking  things  for  granted,  and  frequently 
loses  valuable  time  in  the  study  of  authors  who  dogmatize  on 
the  laws  and  operations  of  nature,  as  confidently  as  if  they  were 
in  her  secrets. 

Young  stttdep^  are   fr^qneatly  dec^iyed  by  this  plai^bl^ 
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and  dictatorial  style,  and  fcM^o  ^  tight  6f  tbh^ing  for 
tbemaelyes,  till  they  are  roused  from  their  false  seeurity  by 
reading  contradictory  accounts^  assigning  different  causes  fof 
the  same  effect,  and  thus  fortunately  discover  that  both  parties 
have  been  unblushingly  stating  their  guesses  as  matters  or  fact. 

Perhaps  the  greatest  improvement  in  education,  effected  in 
modem  times,  is  the  system  of  mutual  instruction  which  has 
been  so  hi^piljr  applied  to  the  diffusion  of  chemical  knowledge 
in  the  national  institudons  of  France.  On  this  plan,  each  of  a 
numerous  class  of  pupils  undertakes  in  turn  to  deliver,  or  assist 
at  a  lecture  on  a  given  portion  of  the  science,  (on  carbon,  for  in« 
stance,)  under  the  direction  of  the  professors.  This  creates  a 
necessity  that  each  shall  thoroughly  understand  the  part  to 
which  he  applies  himself,  to  enable  him  to  instruct  others  with 
credit  and  effect.  He  must  be  prepared  to  make  experiments, 
to  answer  questions,  and  explain  the  difficulties  of  the  subject 
to  bis  companions ;  and  it  is  invariably  found  that  in  these  cir* 
cumstances  they  learn  with  quickness  and  satisfaction.  Whether 
diis  proceeds  from  sympathy  and  purity  of  reasoning  on  their 
part,  or  from  the*absence  of  all  display  and  repulsive  pretension 
on  hisy  whether  their  attention  is  rivetted  by  the  novel  sight  of 
their  companions  successively  appearing  as  lecturers,  or  that 
the  science  is  simplified  by  the  familiar  and  modest  lan^age 
whidi  is  naturally  employed  on  these  occasions,  it  is  certain  the 
effect  is  most  beneficial,  and  the  plan  consequently  worthy  of 
earnest  attention. 

Ina  public  laboratory  where  the  system  of  mutual  instruction 
and  investigation  is  adopted,  students  soon  perceive  the  value  of 
efich  other^s  company.  Almost  every  one  is  possessed  of  some 
peculia^  character  or  turn  of  mind,  from  which  his  companions 
may  derive  a  ^benefit  they,  could  not  separately  have  attained. 
For  instance,  the  talent  of  one  is  to  originate  ideas,  to  invent ; 
of  another,  to  seize  on  and  apply  the  invention  to  purposes  of 
utility ;  of  a  third,  to  follow  up  tnese  notions  by  a  patient  expe- 
rimental reseach  conferring  satisfaction  and  certainty  by  every 
step  in  his  progress ;  the  taste  of  a  fourth  lies  in  readings  and 
he  brings  valuable  collateral  iufgirmation  to  bear  on  the  subject 
under  examination;  while  a  fifth  amuses  himself  in  talking 
about  the  matter  to  every  bne,  and  collecting  various  opinions 
and  advice  for  the  benefit  of  his  more  studious  companions. 
The  attribute  of  a  sixth  is  foresight,  of  that  peculiar  species, 
which  conjures  up  objections  of  every  probable  and  possible 
shape,  and  thereby  ensures  to  his  more  sanguine  friends  the 
advantages  of  experience,  without  the  loss  of  time  and  labour 
usually  paid  for  it.  In  addition  to  these  may  be  observed  an 
embryo  critic,  possessed  of  thathappy  talent  which  ^ides  some 
minds  almost  instinctively  to  the  clear  perception  of  a  lurking 
error^  as  something  vitally  noxiousi  employed  in  ei^Maating 
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flietB  frommstalMAy  jdeteddog  tiie  ^<  beggings  of  tke  qaedtiou" 
which  his  eager  companions  are  unconsciously  indulging  ip, 
and  ^ood  humouvedly  {fforing  their  profound  ignorance  of  all 
that  IS  not  established  on  the  certain  basis  of  experiment. 

WhereTer  this  system  is  applicable,  similar  .  happy  resultit' 
await  its  introduction*  An  experienced  piipil  and.  a  noyioe, 
placed  together  at  a  table  or  a  fnniace,  will  proceed  to  acquioe 
knowledge  with  double  efficacy.  Two  pairs  of  hands  are  neoeSfi 
aary  in  many  operations,  and  two  heads  are  always  better  thaa 
one*  The  younger  is  continuaUy  asking  questions  which  induce 
the  elder  to  search  into  the  stock  of  knowledge  aistually  in  hia 
possession,  to  arrange,  and  to  state  it  intelGgibly  in  answer. 
The  younger  acquires  by  example  a  facility  of  operating,  and  a». 
a  matter  of  course^  day  after  day,  receives  a  detail  of  tbe  expe- 
rience of  the  elder  in  fitmiliar  language  at  the  instant  he  has 
need  of  it,  and  an  opportunity  of  appl]rmg  it  to  use.  This  prac- 
tical instruction,  when  associated  with  his  own  experimental 
proof  of  its  conrectnesa  and  yalue^  become  indelible*  Again,, 
one  can  refer  to.  books,  while  the  other  attends  to  the  work^ 
one  may  consult  the  professors  on  difficult  points,  while  the 
other  watches  the  progress  of  an  experiment,  and  records  th^ 
necessary  observations.  Both  co-operate  in  emeigencies,  and 
sympathize  in  success  and  disappointments. 

Where  such  an  arrangement  for  the  diffusion  of  cheonioal 
.science  is  adopted,  by  a  public  institution  in  these  kingdoms, 
its  resident  lecturer  may  be  relieved  irom  much  of  the.  toil  of 
private  instruction  generally  allotted  to  him  under  the  present 
system.  His  cares  for  his  working  pupils  may  then  be  limited 
(as  in  France)  to  directing  their  studies,  allotting  .jm>pdr  por-. 
tions  of  the  science  for  uxeit  own  lectures,  suggesting  appro-i 
priate  subjects  for  their  investigation,  explaining  the  rationale 
of  new  phenomena,  and  giving  a  word  of  assistance  to  all  a». 
they  require  it  while  engaged  in  working  out  their  own  infor- 
mation. 

He  may  commit  to  their  zeal  and  activity  the  determination 
of  all  matters  of  minor  interest,  or  of  mere  curiosity,  which 
would  otherwise  seriously  encroach  on  his  valuable  time,  but 
which  may  be  made  excellent  assays  for  their  practice.  Work- 
ing pupibs  may  soon  be  made  tolerable  assistants;  and  by  a 
little  arrangement  to  apportion  experimental  labours  to  their 
several  degrees  of  skill  and  knowledge,  the  lecturer  may  super-; 
intend  a  dozen  investigations  and  analyses  in  operation  at  once 
around  him,  and  effect  more  in  one  season  by  their  judiciously 
combined  efforts,  than  he  could  unaided,  in  ten.  ^ 

His  proper  sphere  would  then  be  superintendance.  Like  Uie 
captain  of  a  ship,  he  would  generally  oe  able  to  effect  more  by 
directing  others  in  their  operations;  than  by  working  himaeU'y 
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inasmuch  as  the  labour  of  tb^  head  is  more  valuable  tiAn  that  oS 
the  hands. 

The  only  inconvenience  which  in  France  has  been  found  to 
result  from  a  pujrsuance  of  this  system  of  ''  mutual  instruction  " 
itBy  that  the  pupils  by  their  combined  efforts  sometimes  outstrip 
their  teachers,  if  the  latter  neglect  to  go  hand  in  hand  with  them 
in  the  race,  of  knowledge :  however  the  success  of  Pestallozzi's 
mode  of  education  (whose  tutors  in  many  sciences  learn  with, 
or  only  one  lesson  before,  their  scholars)  has  almost  overthrown 
the  necessity  of  instructors  assuming  scientific  omniscience  and 
infallibility  as  indispensible. attributes. 

It  is  delightful  to  observe  what  progress  is  inade  in  any 
0ctence  by  social  communication.  In  chemistry  it  is  particu* 
larly  conspicuous.  For  example,  Robert  mentions  a  fact  of 
which  Richard  was  ignorant,  and  which  completely  enables  the 
latter  to  understand  another  ahalogous  case  that  was  previously 
incomprehensible  to  him  for  want  of  it» .  He  joyfully  announces 
the  new  light  which  has  burst. upon  him,  and  the  enlai^ed  views 
it  opens.  Robert's  fact  is  now  illuminated  by  Richard's  com- 
mentary, and  thus,  returning  with  interest  to  the  former,  recipro* 
cally  extends  his  sphere  of  mental  vision.  In  this  way  both 
cheerfully  climb  the. heights  of  discovery,  alternately  pulling  or* 
pushing  each  other  upwards,  till  they  gain  an  elevation  far  be^ 
jond  the  power  of  either  separately  to  attain.:  now  confirming 
each  other's  views  by  agreement;  then  rendering  assurance 
doubly  sure  by  a  difference  of  opinion  which  leads  to  a  closer 
investigation:  frequently  discovering  and  freeing  each  other 
from  long-cherished  errors,  which  had  hitherto  like  fetters  im« 
peded  their  ascent ;  and  which  they  would  have  borne,  perhaps 
through  life,  had  they  travelled  singly  and  selfishly. 
'  Thus  both  reciprocally  e^joy  the  double  advantages  attaching 
to  the  characters  of  tutors  and.  pupils.  As  comrades  they  assist,  _ 
and  as*  councillors  they  advise.  .  Their  pursuits  .and  intimacy 
constitute  them  excellent  judges  of  each  other's  notions,, 
proceedings,  and  general  character,  and  insure  to  each  in 
turn  the  benefit  of  the  sagacity  of  both.  These  advantages 
seldom  terminate  with  their. common  labours.  The  associate^' 
have  become  warmly  interested  in  each  other's  cares  and  amuse- 
ments, sorrows  and  joys'.  Continually  engaged  in  acq^uiring 
a  fiimilarity  of  knowledge  and  identity  of  opinions,  enjoying, 
the  pleasure  of  assisting,  as  well  as  the  benefit  of  assistance, 
and  observing  in  each  other  the  various  estimable  qualities  in- 
duced by  their  peculiar  course  of  study,  their  intimacy  naturally 
improves  into  a. friendship  built  on  the  best  foundations;  partici'*^ 
nation  of  elevating  knowledge  which  never  satiates,  interchange 
of  (rood  offices,  and  respect  for  the  talents  or  industry  they 
fleverally  fijidce,  an^  ^^^^  co^tant  occasion  to.  appreciate. 
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Article  XIIL 

Memoir  6n  a  peculiar  Substance  contained  in  Sea  Water.  By 
M.  Balard,  Apothecary  and  Chemist  to  the  Faculty  of  Sci- 
ences, at  Montpelier.* 

I  HAD  repeatedly  observed,  upon  treating  the  washings  of 
the  ashes  of  the  fucus  which  contain  iodine,  with  an  acjueous 
solution  of  chlorine,  that  after  having  added  a  solution  of 
starch,  there  was  not  only  a  blue  colour,  occasioned  by  the 
iodine,  but  also  a  little  above  it,  a  yellowish  colour  of  consider- 
able intensity. 

This  orange  yellow  colour  was  also  apparent  when  the  mother 
water  of  our  salt-works  was  treated  in  the  same  manner ;  and 
the  tint  was  strong  in  proportion  to  the  concentration  of  the 
liquid.  The  production  of  this  colour  is  accompanied  with  a 
peculiar  penetrating  smelL- 

I  examined  the  nature  of  this  colouring  principle,  and  my 
first  attempts  led  me  to  the  following  observations  : 
.  1.  The  mother  water  of  the  salt  works,  treated  with  chlorine, 
loses  its  colour  and  characteristic  odour. when  it  is  exposed  for 
a  day  or  two  to  the  air,  and  chlorine  does  not  afterwards  repro- 
duce the  same  phenomenon.         . 

2.  If  it  be .  treated  with  the  alkalies  or  their  sub-carbonateis, 
the  smell  and  colour  are  also  lost. 

3.  The  same  effects  are  produced  when  any  reagent  is  added 
to  the  coloured  fluid,  which  yields  it  hydrogen,  either  directly 
or  by  the  intervention  of  water. 

These  effects  are  produced  by  sulphurous  acid,  ammonia, 
sulphiuretted  hydrogen,  the  hydrosulphurets,  but  especially  by  a 
mixture  of  zinc  and  sulphuric  acid,'  which  presents  nascent  hy- 
drogen to  the  fluid. 

4.  When  the  fluid  has  been  decolorized  by  the  alkalies  or 
bodies  containing  hydrogen,  the  addition  of  chlorine  restores 
the  original  colour.  ^^^ 

Two  explanations  naturally  present  themselves  to  account  for 
these  various  phenomena  j  in  the  first  place,  it  may  be  supposed 
that  the  yellow  matter  is  a  compound  of  chlorine  with  some 
substance  contained  in  the  mother  water  of  the  salt-works  ;  in 
the  second  place,  it  may  be  imagined  that  the  colouring  m^itter 
had  been  evolved  from  some  of  its  combinations,  by  the  chlo- 
rine, and  that  this  had  taken  its  place. 

To  determine  which  opinion  to  adopt,  it  was  requisite  to  obtain 
the  colouring  matter  in  a  separate  state  ;  its  volatility  afforded 
,  some  hope  that  distillation  would  be  sufficient  to  separate  it 
from  the  liquid,  and  I  had  recourse  to  this  process.' 

•  Ffom  the  Annalei  de  dneauo  and  fle  Physique,  zxxii,  p.  33?. 


The  salt  water  possessing  its  yellow  tint,  when  subjected  to 
distillation,  does  m  fact  eyolve,  almost  as  soon  as  it  boils,  yeir 
thick  vapours  that  are  condensed  by  cooling  into  a  hquid, 
which  I  K)und  to  possess  the  greater  number  of  the  prc^erties 
of  the  coloured  liquor ;  but  they  were  not  so  distinctly  marked. 
This  liquid  was  of  a  reddish  yellow  colour,  its  smell  somewhat 
resembled  oxide  of  chlorine,  it  was  not  acid,  lost  its  colour  by 
the  action  of  the  alkalies  of  sulphurous  acid  and  sulphuretted 
hydrogen,  &c.  and,  in  fact,  by  all  the  re-agents  which  de- 
colorized the  water  of  the  salt-works  itself  after  the  action  of 
chlorine^  It  cannot  hence  be  doubted  that  this  first  product  of 
the  distillation  contained  the  substance  in  question,  especially 
as  the -remainder  of  the  liquid  had  lost  in  this  respect  all  its 
original  properties.  Its  colour  had  disappeared  :  instead  of  its 
penetrating  smell,  there  remained  only  an  ethereal  smeU,  which 
1  shall  again  mention.  Chlorine  had  not  the  power  of  restoring 
the  yellow  colour. 

In  order  to  obtain  this  substance  in  a  pure  state,  it  remained 
only  to  separate  it  from  the  water  which  was  yolatilized  with  it. 
With  this  intention  I  passed  the  orange  vapours  over  chloride 
of  calcium.  They  were  condensed  of  a  deep  red  colour  in 
small  drops,  which  were  very  volatile,  filling  the  small  vessel  in 
which  they  were  contained  with  vapours  in  colour  resembling 
nitrous  vapour.  I  believed  that  I  had  thus  obtained  the  colour- 
ing matter  in  a  state  of  purity,  but  the  process  was  unproduc- 
tive. I  reckoned  that  an  operation  had  succeeded  when  it  gave 
me  one  drop  of  the  liquid.  Such  minute  quantities  of  matter 
allowed  only  experiments  almost  microscopic.  I  owe  to  them, 
nevertheless,  the  first  essays  which  I  made  upon  the  nature  of 
this  substance,  and  the  researches  which  I  afterwards  made  on  a 
larger  scale  confirmed  them. 

I  was  at  first  induced  to  take  this  substance  as  a  chloride  of 
iodine,  different  indeed  from  those  compounds  which  are  already- 
known  to  chemists  ;  it  was  in  vain  that  all  my  trials  were  di- 
rected to  this' end.  It  gave  i\o  blue  colour  with  solution  of 
starch,  nor  with  solution  of  sublimate  ;  and  as  it  gave  a  white 
precipitate  with  protonitrate  of  mercury,  and  also  with  nitrate 
of  lead.  Sec.  it  was  evident  that  it  contained  no  iodine. 

On  the  other  hand,  I  had  repeatedly  subjected  this  substance 
to  the  influence  of  the  voltaic  pile,  and  also  to  a  high  temperature, 
but  it  did  not  in  either  case  exhibit  the  slightest  appearance  of 
decomposition.  Such  resistance  could  not  fail  to  suggest  the  idea, 
that  I  had  to  d  0  with  a  simple  body,  or  one  which  acted  in  the  same 
manner  as  simple  bodies;  and  this  opinion  has  been  strengthened 
by  every  trial  to  which  I  have  subjected  it.  I  imagined  it  to  'be 
a  simple  substance,  possessing  in  its  chemical  relations,  the 
greatest  resemblance  to  chlorine  and  iodine,  and  formiog^ 
analogous  combinations ;  but  always  presmtiog  physical  and 
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oliemkal  propertiea  which  fiirnishisd  th^  strongest  reasons  for 
distin^ishing  it  from  them. 

M.  Anglada  ad?isedme  to  call  this  substance  Br6me,*  deriving 
this  name  from  the  Qreek  fiowfLOf  (Jv^tor.) 

Two  processes  may  be  adopted  for  the  extraction  of  brome  : 
the  first  has  already  been  mentioned ;  it  consists  in  distilling 
the  mother  water  after  the  action  of  chlorine^  and  condensing 
the  orange  vapours  which  come  over  at  the  moment  of  ebulli- 
tion. 

By  this  process^  which  is  a  slow  one,  only  a  small  quantity 
df  impure  br6me  is  obtained.  I  satisfied  myself  that  it  occurs 
always  mixed  with  a  ternary  combination  of  hydrogen,  carbon, 
and  brome,  analogous  in  the  nature  of  its  properties  to  hydro-' 
carburet  of  chlorine.  On  these  accounts  I  abandoned  this  pro- 
cess when  I  had  discovered  another,  more  easy  of  execution, 
and  giving  purer  brome  and  in  larger  proportioni.  This  process 
consists  in  treating  the  mother  water  with  chlorine,  and  I  then 
pour  some  ether  upon  the  surface  of  the  liquid,  and  I  fill  the 
vessel  entirely ;  by  strongly  agitating  these  two  liquids  after- 
wards so  as  to  mix  them,  and  tnen  leaving  them  some  moments ' 
to  allow  of  their  separation,  the  ether  floats,  having  assumed  a 
fine  hyacinthine  red  colour,  whilst  the  mother  water  becomes 
colourless,  and  instead  of  the  penetrating  and  irritating  smell 
of  brome^  it  has  merely  that  of  the  ether  which  it  holds  in 
solution. 

The  coloured  ether,  which  is  a  true  ethereal  solution  of  brome, 
when  agitated  with  an  alkaline  stlbstance,  and  especially  with 
caustic  potash,  loses  its  colour  and  disagreeable  smell.  The 
potash  absorbs  the  brome,  and  by  successively  agitating  the 
yellow  mother  water  with  ether,  and  the  coloured  ether  with 
potash,  I  succeed  in  combining  all  the  brome  of  a  ^eat  quantity 
of  the  mother  water  with  a  small  proportion  of  alkali.  The  potash 
gradually  loses  all  its  alkaline  properties,  and  is  converted  into 
a  saline  matter  which  is  soluble  m  water,  and  crystallizes  in 
cubes  by  the  evaporation  of  the  liquid :  it  is  these  cubic  crystals 
tiiat  I  successfully  employ  for  the  preparation  of  brdme ;  I  mix 
these  crystals,  after  pulverizing  them,  with  purified  peroxide  of 
manganese,  and  upon  this  mixture,  put  into  ci  small  distilling 
apparatus,  I  pour  sulphuric  acid  diluted  with  half  its  weight  of 
water.  This  acid,  ii  it  were  mixed  with  the  crystals  alone, 
would  extricate  white  vapours  and  very  little  br6me,  and  the 
same  effect  is  produced  if.it  be  used  with  the  mixture  of  salt 
and  manganese,  in  a  more  concentrated  state,  but  employed  as 
directed  it  produces  orange  vapours  that  condense  into  small 
drops  of  br6me,  and  which  may  be  collected  by  immersing  the  end 
of  tne  retort  into  the  bottom  of  a  small  receiver  filled  with  cold 
water ;  the  vapours  of  brdme  dissolve  in  the  water ;  that  which 

*  A  notice  of  thf  ducovery  of  tbis  lubstance,  under  the  juuy  of  MuTid$f  wtt  given 
In  lait  month's  Jnnals^mmEdiU 
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.  condenses  in  the  neck  of  the  retort  precipitates  to  tbe  libttom 
of  the  vessel  on  account  of  its  great  specific  gravity-  .  Whafevl^ 
may  be  the  affinity  which  water  possesses  For  this  body,  the 
istratum  of  liquid  which  surrounds  }t  is  very  soon  saturated,  ^d. 
this  surrounding  the  brome,  it  secures  it  from  the  solvent  pojver 
of  the  superior  strata;  to  obtain  if  in  a  state  of 'great  purity  it 
Is  afterwards  necessary  only  to  separate  it  and  to  depriVe  it  oi 
the  water  which  it  may  retain,  by  distilling  it  frqm  chloridip  of 
calcium.  ^ 

The  properties  of  br&me  are,  that,  wheii  examined  in  masi  by 
reflected  light,  it  is  a  blackish-red  fluid,  but  when  a  thin  stratum 
is  placed  between  the  light  and  the  eye,  it  is  of  a  byacintluni^ 
red  colour.  , 

Its  disagreeable  smell  reminds  one  of  that  of  tte  oxide$ 
f>f  chlorine,  but  it  is  much  less'  intense ;  it^  t^^te  is  ex* 
'  tremely  strong ;  it  acts  upon  organic,  Bubstanpj^s,  Upon  wood, 
cork,  &c.;  it  Corrodes  the  skin  especially,  giviBg.it  a  deep  yellow 
colour ;  this  colour,  which  is  less  intense' than  that  prod ticM  h^ 
iodine,  like  it,  disappears  after  some  time  ^  and  it  it  have  te^ 
mained  in  contact  with  the  tVm  for  some  time,  the  colour'  dis- 
appears only  when  the  epidermis  is  destroyed.   '    '  ' 

it  acts  strongly  Upon  animals,  a  sih^le  drop  put  int6  tliebilt 
of  a  bird  kiUedit;  its  specific  gravity,  as  nearly  as  T  could 
ascisrtain  it  widi  the  small  quaqitides  of  the  dupistance,  nt^s 
2*966,  and  when  exposed  to  a  temperature  of  18^  dei3(tig.  it  H 
not  rendered  solid ;  it'  id  readily  vol&tilized,  which  is  ^  .g^^at 
contrast  to  its  specific  gravity ;  when  a  drop  of  br6iife  is  ^ut 
into  any  vessel,  it  is  immediately  filled^ with  a  deep  orange  r^d 
vapour,  which  by  its  colouf  might  be  mistaken  for  nitrous  acid> 
if  it  were  not  distinguishable  from  it  by  numerous  jHropeft^es. 
It  boils  at  47°  centig.  heat,  which  thus  varies  the  pnysi^JEil 
state  of  brome,  has  no  action  at  all  upon,  its  chemical  ,natuiie^ 
I  did  not  find  any  decomposition,  by  passing  its  vapour  throci^h. 
a  luted  glass*  tube  heated  strongly  red:  it  is  not  a  conductor  of 
voltaic  electricity ;  I  ascertained  this  by  preventing  the  decomr 

{losition  of  water,  by  interposing  a  portion  of  brome  three  or 
bur  lines  in  length  in  one  of  the  conductors :  neither  does  elee^; 
trioity  appear  capable  of  decomposing  br6me;  this  substance, 
.  when  submitted  to  the  actionof  a  pile,  strong  enough  to  decom- 
pose water  and  saline  solutions,  sufiered  no  apparent  diminutioli' 
of  volume,  no  evolution  of  gas,  nor  any  deposit  of  matter  \i^oii^ 
the  ends  of  the  platina  conducting  wires.  In  a  word)  it  g^t^ 
no  indication  of  decomposition.  ^..,"^ 

The  vapour  of  brome  does  not  support  combustion ;  iai  liglired. 
taper  when  immersed  in  it  is  soon  extinguished,  but  benhre^ 
goes  out,  it  bums  for  an  instant  with  a  flame  which  is"  gfelsh 
the  base,  and  red  in  the  upper  part,  just  as  it  do^  in  chlt^ 
gas.  '•..-•'  *«• 

Brome  is  soluble  in  water  and  alcohol,  and  especially  in 
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fMAier^  it  it.but  veiy  sli^dy  soluble  in  sulphuric  acid ;  olWe  oil 
acts  slowly  upon  it;  it  does  not  redden  tincture. of  tournsol> 
Wt  decolorizes  it  rapidly,  very  much  like  chlorine.  Solution 
of  indigo  in  sulphuric  acid  is  also  decolorized  by  it.    i 

The  great  analogy  which  I  had  remarked  between  the  action 
ef  hrpme  and  that  of  chlorine  upon  vegetable  colours,  made  me 
think  that  it  existed  also  between  the  causes  of  these  pheno- 
mena ;  and  that  brome,  haying  affinity  for  hydrogen,  probably. 
XxkAl  it  as  chlorine  does  ifrom  organic  bodies  which  are  put  in 
contact  with  it.  This  was  the  motive  which  directed  my  expe- 
riments in  my  researches  after  a  combination  of  hydrogen  with 
brome. 

I  first  tried  to  make  them  act  directly  upon  each  other,  but 
without  success.  My  trials  were  more  fortunate  when  X  put 
br6me  in  action  with  several  easeous  compounds  of  hydrogen. 
I  obtained  by  this  method  a  colourless  gas,  strongly  acid,  which 
when  absorbed  by  potash  reproduced  the  cubic  crystals  which 
I  had  already  obtained,  by  agitating  the^  alkali  with  eUier  coo.^ 
tainixis  brome. 

.  I  afterwards  tried  to  procure  from  these  crystals  the  g^tseous 
matter  which  thejr  seemed  to  contain.  When  treated  with  con-t 
^ntrated  sulnhoric  acid,  they  evolved  an  acid  gas  which  I  re- 
cognised as  nydrobromic  acid,  when  I  had  found  that  chlo* 
rine  decomposed  it,  disen^ging  vapours  of  brome^  and  that 
certaia  metals,  by  taking  this,  substance,  from  it  left  only  pure 
hydrogen.    This  acid  may  be  prepared  by  several  processes : 

1.  I  exposed  during  some  time  hydrogen  mixed  with  the  va- 
pour of  brome  to  the  solar  rays,  without  observing  any  sea*^ 
Bible  combination ;  but  I  found  tbfat  hydrobrOmic  acid  gas  was 
produced,  by  exposing  the  mixture  to  the  flame  of  a  t^er,  or 
still  better,  oy  introducing  an  ignited  iron  wire  into  the  receiver 
which  contained  it. 

.  In  all  these  cases,  the  action  is  not  propagated  throughout 
the  whcde  mass,  as  occurs  with  chlorine  ana  hydrogen ;  1^ 
combination  is  produced  only  around  the  hoi  body  which  ocean 
sions  it.  It  probably  would  not  have  so  happened,  if  I  had 
been,  able  to  collect  and  measure  the  yapours  oi  brome,  apd  tO: 
'have. mixed  them  with  determinate  proportions  of  hydrogen. 

2.  Hydriodic  acid  gas,  and  sulphuretted*  and  phosphuretted 
hydrogen  eases  are  decomposed  by  brome,  which  is  changed. 
iato.  hydrobromic  acid,  by  separating  the  vapours  of  iodine^ 
aulphur,  and  phosphorus ;  this  decomposition  is  always  effected 
with  the  disengagement  of  heat. 

'  The  yolume.  of  gas  does  not  sensibly  alter  when  hydriodic 

a^id  gas  is  decomposed  by  brome  ;  and  it  increases,  when  the^ 

^gcQOiposiitiQa  of  suli]^|ir^tted  and  phosphuretted  hydrogen  is 

euTected  by  it.    Brooke  acts  in  the  same  way  i^pon  thei|e«  com- 
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|>oiiiidB  of  hydrogvn  when  thdy  are  dissDiiH&dinr^MKler^  tad'%« 
ckpobromlc'ftcid  is  formed  at  tb^r  expanse.;      <  .   .  ^  .- 

"8.  Hydrobrotftio  acid  may  be  procured  fay^decDBptwiQg  thd 
cubic  crystald  of  brdme  and  potaah  \f ith.  suifkbnnio  aoid,  bmdte 
fas  BO  obtained  is  often  mixed  with  a  mnail  iiuanftity  of  sul- 
phurous and  muiiatiG  acid  gaees^  which  prevents  the  employe 
ment  of  ibis  method  when  the  hydrolMromic  acid  is  wanted  per^* 
fectiy  pure*  .       ;    .^    ♦ 

^  4.  To  obtain  this  acid  in  a  state  of  purity,  i  iiad  reeotirse  to 
a  process^  borrowed  to  a  certain  extent  from  thai  which  is  em^ 
ployed  for  the  preparation  of  hydriodio  acid  gas.  Brome  and 
phosphorus  when  put  together  and  moistened  with  a  few.  doope 
df  Watei^  give  out  an  abundance,  of  hydrobromio  add  gas, 
which  may  be  receired  over  mercury. 

HydrobromitS  acid  gas  is  colourless,  its.  taste  is  quite*  acid« 
When  elsposed  to  the  air  it  exhales  white  Yapoars^  which  are 
denser  than  those  produced  in  the  same  way  frominuraatic  acid* 
Theisd  vapoaitt  hav^  a  very  penetrating  ikmeU^  a^  oecafiion  viio« 
lent  coughing. 

'  Hydroor<»Aic  acid  is  not  deoompcmed  when  ii  is,  pasded 
Aarough  a  ted  hot  tube  of  glass ;  nor^  does  it.  suffer  dasomn 
position  if  previously  iliised  with  oxygen,  and  then  passed 
through' Ae  red  hot  tube,  nor  is  any  efi»ot  produced  by  pnttiag 
a  tapev  in  tii^e  mixittre^ 

'  €(n  the'  other  hand>  brome  does  not  appear  to  be^  oapaUe  of 
decomposing  water,  as  chlorine  doea.  I  did  not/ find  either  (hat 
e&ygeii  was  diserigagied,  or  hydrobtomic  acid  formed,  by  passing 
btome  and  the  vapour  of  water  through  a  red  hot  glass  tube^ 
*  Hydrobromio  acid  is  decomposable  oy  chlorine.  Which,  uniting^^ 
With  itb  hydrogen,  produces  immediately  abundant  orange  red 
vapoU¥S>  and  a  deposition  of  sm^Jl  drops  of  brdme.  In  ope- 
rating over  mercury  these  drops  are  soon  absorbed  by  the 
dietal,  and  the  gaseous  matter  which  i^mains  after  the  action 
poesess^  all  the  characters  of  muriatic  acidi  Certain  metaliar 
also  decompose  hydrobromic  acid  gas*  It  appeared  that  vthea 
it  was  pare,  mercury  did  not  occasion  any  alteration;  but- Am 
and  potassium  decomposed  it  entirely^  the  first  at  a  moderately 
high,  and  the  latter  at  the  usual  temperature*  -<A  fr^gmenli  of. 
potbseiuni  passed  into  a  graduated  tube^-full  of  this  gas  loses  4 ts 
metallic  brilliancy  in  a  row  seconds,  and  is^conv^erled  ittt^  ja 
white  matter  which  gives  oat  brome  by  the  aetifon  of  >cliio** 
line;  the  volume  of  the  gas  is  exactly  reduced  ,ta  oott  hs$i€ 
in  this  experiment,  and  the  residual  gaiis  is  hydrogen ;  according^' 
U>  thi^  experiment  hydrobromio  acid  gas  is  similariy  coastitnted 
to  hydrtodic  and  muriatic  acid  gases  ;>tha<;  is  to  say,- it  is  fermi^^ 
of  equal  vdlames' of. hydn^gen  gas  and  the  vspottr -of 
wil}i0>at  either  inci^es^  or  diminutioa  of  volmaiei    • 
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BjrdrobiDmic  aeUl  gts  id  ¥^  soluble  ia  vmM  t  i{i#  aobilioia 
may  be  pre{>aredy  eitMr  by  treating  a  BoltttioA  of  sulphiuBeited 

.hydrona  with  bromei  or  by  csuising  the  acid  gas  disengaged  by 
oay  of  the  ptooesiOB  deflcribed  to  pass  into  water;  the  sohition 
becomes  hot,  incf eases  in  rolume,  acquires  great  density,  alid 
the  property  of  exhaling  white  vapours  when  exposed  to  the 
*air :  .when  properly  prepared,  f this  solution  is  colourless ;  hot  if 
the  hydrobromic  acid  gas  is  mixed  with  vapour  of  br6me»  the 
solution  becomes  of  a  deep  orange^ed  colour.  It  may  have 
this  colour  imparted  to  it  by  shaking  the  solution  with  terSme,  * 

*«lKd  it  dissolves  more  of  it  man  equal  volumes  of  water.    This 

^soltttiDn  may  be  termed  bromatea  hydrobromic  acids  if  it  be 

^iMkted^Tapautsof  blromeand  byd]:ol»*omic  acid  are  both  evolved, 
and  a  solution  of  acid  remains  which  is  neariy  colourless^  bfit 

^iess  tonfeentNted. 

:  I  CUorinie  immediately  decomposes  solution  of  hydrobroiaic 
acid,  and  gives  it  a  tint  of  uncombined  brome ;  nitric  acid  aots 

,iipoQ  hydK^bresnic  ftokl  Ies(^  suddenly^  but  with  mi^re  <«iergy  as 

.sdouas  re'^action  hsis  Qoibmenced;  much  brome  is  produced, 
aad  probably  water  and  nstvous  acid;  a  flaid  is  obtained  aoalo- 

'goaiB  to  aqua  regia^  and  which  dissolves  gold  and  plati«a«  fid^ 
phuric  acid  possesses  to  a  certain  extent  the  power  of  deoom- 

•poBulgb^diobromicaoid;  so  that  it  is  not  un^ommon^  when 
this  gas  IS  evolved  by  means  of  sulphuric  a«id»  to  see  vapows  of 
brome  and  sulphurous  acid  fonned.  by  a  re-^tion^  the  cause  of 
which  will  be  easily  understood. 

iTo  le  continued.) 
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Article  XIV. 

Proceedings  qf  Philpsophical  Societies, 

:    .  .  MBPigOrBOTANICAI^   SOCIETY   OF   LONJeON^ 

Thb  First  General  Meeting  of  this  Society  was  holden  on 
-  Fridays  the  13th  of  October,  at  eight  o'dook^  p,  m*  Sir  James 
'  Af  ^Qxtgor,  director  General  of  the  Army  Medicd  Board,  Prep- 
dent,  in  the  Chain 

' '  After  the  usual  bOBiness  of  the  Society  had  been  gone 
through,  a  letter  flora  his  Royal  Highness  the  Duke  of  Clarence 
ims  read,  desiring  his  name  to  be  added  as  an  Honorary  Patron, 
'end  vegretting  that  his  residence  at  Bushey  Park  excluded  the 
{iQseubility  of  his  attendance  that  evening. 

'  The  Difeetor  (Mr«  Frost)  then  deUvered  his  Oration,  in  which 
lie  Congratulated  the  Society  on  the  rapid  advance  it>  had  made 
idttfing  the  last  Session,  and  the  great  benefit  it  had  derived 
from  the  unwearied  zeal  which  many  of  its  members  exeiH;ed  in 
its  behal£    He  alsq  informed  the  meeting  that  their  distih* 

2c2 


98a  ,     SfiknHJit  NMkf$^Q^emi^ry^  (Shm 

gttigbad  President  had  lately  ordered  'Ubat  im  9«Wn^:dia]fi  k§t 
admitted  to  an  exftmination  to  qualify  him  V>  praptw^.sn  Ikf? 
l&edicaL  department  of  the  army  without '  having  atteiM}9di 
amoDj^st  other  brcmchetf  of  science,  lectuxea  om  botany  fov.ra| 
months  ;"  the  salutary  effecUr  of  which  reg«laAia9  woi|ldvin<ii^ 
few  y^arsy  demonstrate  its  utility.  ''  j    -     ... 

Sir  James  rose  to  address  the  ineeting,  and  assured  tbem  <1)Mf 
h6  was  but  performing  his  duty  in  enforcing  the  reflation  jutf* 
mentioned;  or  any  other  of  a  similar  kind^  which  might,. in. aiq^ 
degree,  be  conducive  ^.o  the  extension  of  practical  and  us^fiu 
knowledge  in  that  clep  rtment  with  the  direction  of  which  itia 
had  been  entrusted,  and  concluded  by  moving  that>the  thenkn 
of  the  Society  be  ^vea  to  the  Director,  and  that  he  be  ieqaeale4 
to  make  his  excellent  Oration  more  public* 

Tlie  Chevalier  Castillo,  Consul-General  in  London  for  SmW'a 
was  introduced,  and  admitted  as  a  Foreign  Member  a^  tbo 
Society.  .* 

Several  letters  from  distinguished  fbreigiiers  mw^  feadi 
among  whom  were  Baron  Humboldt,  Baron  Ferossae,  Mr« 
Wyttenbacb;  and  Mr.  Jacquin,  whose  diploma  of  Honowsy 
Member  wa^  intrusted  by  the  President  to  Mr*  ViveAOt^  nf 
Vienna. 

.  A  communicaiion  from  his  Majesty's  Vice^Consul  fbr.Gkiail^ 
mala,  Mr.  Schehly,  was  read,  and  the  meeting  adjourned  |a 
Friday  the  IQth  day  of  Nqv.  1826.  •.     >; 
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SCIENTIFIC  NOTICES. 

Chemistey. 
1.  On  the  Confinement  of  Dry  Gdses  over  Mercury. 

The  results  of  an  experiment  made  by  Mr.  JFaraday,   and 

Suoted  as  such,  having  been  deemed  of  sufficient  interest  to  be 
oubted,  he  has  been  induced  to  repeat  it^  atnd  Ui^ough  the  origi- 
nal e;^peiiment  was  not  published  by  him,  he- is  tncHned  to  ^ 
the  latter  and  more  careful  one  upon  record,  because  ofttthtf 
strong  illustration  it  affords  of  the  diffiouky  of  confiaita^  ditf 
gases  ovet  mercury  alone.  Two  volumes  of  hydvogen  'gas;  wrt^ 
mixed  witb<one  volume  of  oxygen  gas,'in  ajaFOT«vtheklien(Ai» 
rial  trough,  and  fused  chloride  of  lime  intPodutM,  Tor  thl»:pttfi» 
pose  of  removing  faygrometric  waiter.  Three  glaissNbottleb^;<of 
about)  three  ounces  capacity  each,  were  selected  fortlMaotilniegr 
with  which  their  glass  stoppens  h^d'heeli  ground^ >^ttttottllie8i4 
thisy'weie  wall  cleaned  and  dried,  no  gmase;beibg  ailoiwed  OfiCin 
the  stopper.  The  mixture  of  gasetsi  ww  tmnsfenMl  inlomii* 
bottles  over  the  mercurial  trough,  untU  they  were  about  four- 


fift&b  A(1I;  thri^est  of  thie  space  beiiig  occupied  by  the'niercuTy. 
life  stoppidirB  ive^e  then  teplac^  as  tightly  as  could!  be,  the 
lioti^'put  itito  glassed  ia  an  inverted  positioh^  and  mercury 
fkMi#ed  tcmiid  tl^'  stokers  and  tiecks^  until  it  rose  considerably 
<bdve  •them^  thotigh  not  quite  sb  high  as  the  level  of  the  mer^ 
cury  within*  Thus  arranged  they  were  put  into  a  cupboard, 
#hlbh  li^pened  to  be  diirk,  and  were  sealed  np.  This  was 
*>de  OB  JUne  28/1826,  and  6ii  Set)tember  16, 1826,  afteralapse 
iSf  fifteen  months,  they  Were  examined.  The  seals  were  unbroken^ 
inilA  th^  bottles  fotind  exactly  as  they  ivf re  left,  the  mercury 
still  being  higher  oil  the  inside  than  the  outside.  One  of  them 
w^^  t4ken  to  the  mefcUrial  trough,  and  part  of  its  gaseous  con- 
lents  transfeited;'u[^oh'  examination  it  proved  to  be  common 
air,  no  traces  of  the  original  mixture  of  oxygen  and  hydrogen 
retnaihihg  in  the  bottle.  A  seeond  was  examined  in  the  same 
^a:nrier  ;*  it  proved  to  contain  an  explosive  mixture.  A  portion 
x>f  the  gas  introduced  into  a  tube  with  a  piece  of  spongy  platina 
cnused  dull  ignition  of  the  platina;  no  explosion  took  place,  but 
a  diminution  to  ratheif  less  than  one-half.  The  residue  supported 
^Ootbustion  a  little  better  than  common  a(r.  It  would  appear, 
therefore,  that  nearly  a  half  of  the  mixture  of  oxygen  and  hydro- 

fen  had  escaped  from  it,  and  been  replaced  by  common  aif, 
%e  third  bottle,  ^tamined  in  a' similar  manner,  yielded  also  an 
^tplosiv^  tiiixtute,  and  upon  trial  was  found  to  contain  nearly 
two-fifths  of  a  mixture  ot  oxygen  and  Kydrogen/ the  rest  being 
a  very  little,  better  in  oxygen  than  common  air. 

There  is  no  good  reason  for  supposing  that  this  capability  of 
escape  between  glass  and  mercury  is  confi];ied  to  the  mixture 
here  experimented  with ;  probably  every  other  gas,  having  no 
action  on  the  mercury  oo!  |lie.^la(iE^>  would  have  made  its  way  out 
in  the  same  manner.  There  is  every  reason,  for  believing  that  a 
small  quantity  of  grease  round  the  stoppers  would  have  mada 
them  perfectly  tight.— (Journ*  of  Science.) 

I-'-.    .  :■       •  ••     .      .        ' 

,;.'  2.  CafeifL 

N  M.4  Garot  adopts  the  following  method  of  preparing  this  isub- 
dtance  ;-»-*A  quantity  of  bruised  raw  coffee  was  twice  infused  iu 
bailing  water:  the  brown  liquors,  when  cold,  were  mixed;  on 
t^e  addition  of  a  solution  of  acetate  of  lead,  a  very  abundant 
pr^eipitateof  apistacio  green  colour  was  obtained.  The  liquor 
flifterffitration  was  yellowish,  but  after  separating  the  excess  of 
attetate.^of  lead  by  means 'Ofsulphui?etted  hydrogen,  it  became 
Keai^  ooloariees ;  the  free  ax^id  remaining  in  ^lution  was  satu^ 
l^Medfi^-aitoioDia,  andby  cax'eM  evaporM^on,  crystals  ofcafeki^ 
nmr^tamed^  vdueh,  by  purificationji  were  procured  in  colourksa 
#ilk|y diyatalb*  Iteippeai«,by theseie^perimeutSj^thatthe cblouiv 
4»pmd'«i^c4iv6.niatter  of  t^  copb^  ose pvedpLtat<Hl:by  th^ 
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oxide  of  lead;  white  the  cafein,  not  comhimng  \rith  it,  crystal- 
lizes afterwards  from  the  filtered  infhsion, — (Journal  de  Pharm.) 

3.  Iodine  found  in  the  Mineral  Spring  of  Bonnington,  ntc& 
Leith.  (Extract  of  a  Letter  to  Prof.  Jameson  from  Dr.  Tucker.) 

. , .  .The  Bonnington  mineral  water,  in  addition  to  the  other 
substances  hitherto  discovered  in  it,  contains  iodine,  which  may 
be  readily  detected  by  the  following  method: — Evaporate  a  pint 
of  the  water  to  dryness ;  take  up  the  soluble  parts  in  a  drachm 
or  two  of  a  diluted  solution  of  starch  quite  cold,  and  add  a  few 
drops  of  concentrated  sulphuric  acid ;  the  characteristic  blue 
colour  will  then  make  its  appearance.  I  prefer  the  use  ojf 
sulphuric  to  nitric  acid  or  chlorme  for  decomposing  the  hydrio- 
dic  acid,  for  it  effects  that  object  with  certainty,  and  does  not 
decompose  the  iodole  of  starch,  or  prevent  its  formation,  as  the 
last  two  ate  apt  to  do. 

The  greater  part  of  the  iron  in  the  Bonnington  water  is  under 
the  form  of  the  carbonate  of  iron,  which  is  held  in  solution  by 
carbonic  acid^  It  also  contains  the  muriatic  and  sulphuric  acid^ 
in  combination  with  lime,  magnesia,  and  soda;  the  last  of  which 
is  th^  predominating  base.  Fotash  is  also  present,  and  forms 
the  hydriodate  of  potash  with  the  hydriodic  acid.  Its  quantity^ 
however,  is  more  than  sufficient  for  saturating  that  acid  ;  for  the 
residual  salts  still  contain  it  after  the  hydriodate  of  potash  has 
been  removed  by  alcohol. 

I  have  examined  portions  of  water,  the  springs  of  Harrowgate, 
Moffat,  and  Pitoaithly,  but  could  discover  in  them  no  trace  of 
iodine  ,..•.,  (Edin.  Sew  Phil.  Journ.) 

4.  Fluidity  of  Sulphur  at  common  Tempeitatwres* 

Mr.  Faraday  having  placed  a  Florence  flask  containing  sulphur 
upon  a  hot  sand-bath,  it  was  left  to  itself,  N ext  morning  the  mih 
being  cold,  it  was  found  that  the  flask  had  broken,  and  in  con- 
sequence of  the  sulphur  running  out,  nearly  the  whole  of  it  had 
disappeared.  The  flask  being  broken  open,  was  examined,  and 
'  was  found  lined  with  a  sulphur  dew,  consisting  of  large  and 
small  globules  intermixed.  The  greater  number  of  these,  per- 
haps two  thirds,  were  in  the  usual  opaque  soHd  state ;  the  remain-* 
der  were  fluid,  although  the  temperature  had  been  for  some 
hours  that  of  the  atmosphere.  On  touching  one  of  these  drops, 
k  immediately  became  solid,  crystalline,  and  opaque,  assuming 
the  ordinary  state  of  sulphur,  and  perfectly  resemblmg  the  otheri^ 
hi  appearance.  This  took  place  very  rapidly,  so  that  it  wai* 
hardly  possible  to  apply  a  wire  Or  other  body  to  th^  dropd 
qurek  enough  to  derange  the  form  before  sohdity  had  beeil 
acquired :  by  quick  motion,  however,  it  might  Ibe  effected,  amd 
fey  passing  the  fiwgei*  Over  them,  ^  sort  of  dmeiir  could  be. 
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}y(fidnc6dL  WheAef  touched  by  m^Jil^  gbust  wot>4  ^  ibe  skiii^ 
tb^  o^Mge  aaemed  equally,  rapid ;  but  it  appeared  to  require 
actual  e<»tact ;  bo  Tibration  or  the  glass  on  which  the  globules 
l^g^xander^.tb^a' solid,  a^d  many  of  them  were  retained  for  a 
week  in  tl^ic  fluid  state.  This  state  of  the  sulphur  appears 
evidently  to  be  analogous  to  that  of  water  cooled  in  a  quiescent 
state  below  its  ftedzing  point;  and  the  same  property  is  also 
exhibited  by  sOme  Other  bodies/ but -I  believe  no  instance  is 
known  where  the  difference  between  the  usual  point  of  fluidity 
and  that  which  could  thus  be  obtained  is  so  great :  it,  in  the 
present  instance^  amounts  to  130®,  and  it  might  probably  have 
beieti  tendered  gre^t^r  if  artifloial  cold  bad  beeu  applied.*^ 
(Joum^  of  Seienee,) 

5.  Detection  of  Arsenic. 

The  following  ''  elegant  test  of  the  precise  natvQre  of  the 
i^etaUic  crust  (viz.  that  obtaiuQd  by  D|r,  Cbristison's  metho^  of 
detecting  arsenic)  when  its  quantity  is  too  minute  for  its  physj-- 
cal  ehfiracters  to  be  unequivocally  aseertainedi.  w^^s  commiini- 
cated  to  Dr.  Christison  bylDr-  Turner,  Lecturer  on  Chemistry  in 
Edinburgh.  It  consists  in  chasing  the  crust  up  and  down  the 
tube  by  heat  till  it  is  all  oxidatea ;  when  it  assumes  the  appear- 
difte  ofsparUling  aysiaky  which  may  be  ascePtmmd  by  a  micros 
scope  •  <^Jhur  powers  t^  ke  oo^oAe^a/'«^Extraot>  firom  Edtn. 
New  Phil.  Journ.) 

MiNERAIiOOV. 

6.  Analysis  of  HaUoyitei 

This  mineral  has  been  analysed  by  M.  Berthier,  it  iij{  fouad  a,t> 
Augleiure,  nms  h\^ ;.  it  Qccurs  in  lodaey  fofm,  or  twhei^ukjr 
j^m^^  Ufg^v  Jtban  the:  flst,  amwg  the  ores  of  isQ9,  siina,  md. 
Ieil4i  which  opoupy  the  cavities  of  the  trausitigo  limes^Que  of 
t]j^fd  nprtb,  ai\d  which,  are  especially  so  common  in  the  i¥ro?iQCf^9 
<^  JU^e.and  Namur. .  M.  OiusXlus  d'tl9.UQy  is  ^the  flra^  wbo 
noticed  it  some  years  sinqe;  mineralogists,  will  tii^erefore  uq« 
doQ^ti^dly  q,pproye.tbe.iUMne  given  to  this  aubfita^oe^  us  that  gf 
^  pJxUosQjphtr  whfi^  has  so.  greatly  contributed  to.  the>  s^udy  of 
g^olQgy,    . 

»,^aUftyUte;  is  oompacty  its  fhueture  is.  the  waxy  coaohoidal; 
i^^m^y  be  i«dent^4  by  the  nail  and  polished  by  robbing  with. 
t))^JS^ug6r;.its  Qoh^Ur  is  pure  whiteor  white  slightly  shaded^ 
\ifi^h,^^^sh  blue ;  it  is  tmnspto&nt  a4i  tb^edges^  and  adh^r^s 
^»ttgly  t»  th^  toigiie. ,  .Wihen  small  pieces»^e  put  into  \yater 
i^^li^piKi^  tranftp9^nt  lik.e  hydrophane ;  air.  is  giv^n  out,.  ^4 
i^.w«igh;feisiaareai^  aboAtanehfifthk  By  caloinatipn  it  tQ^^^ 
Q',^6^i.Q  0:380  of  water,  .beoom^vgry  bariand  niilk  whit^. , 
,  ^ilf  it  J)^  pQwiler4d:andrexpoAed  fot^some.time  tp  a  t^oip^atur^j 
^mM}f^lZ%  ilb  \sm»»  wiater^  £»?  after  th^  it  d^es;  oiotiQse.inpr^ 


tba*<Q^MbyifieBt&iimtiii«ik  nnM»pf(>tirdi9P/diJM^/draAilJbfe 
to  moiatiain .  SiilpharietJfccia.  reidUyjacaigt«i(Aftfti;ky(0m 
aUftal«ie6i  /By  ^oudyiiiH  tiitt^iiyi^^^i^^  oi 

•      '    •'     /^V    -**'•'•* '''■^'•^ ''^*''***'*'^^*'''^^^  **^*^'^  d'iv/jf 

that  the  blue  tint  of  4he  mineral  mav  be  bwiog  Wthe'|ireaidae*d. 
of  phosphate  of  iron*^  Annates  deCkimiek)  .         s^  {'  t'ji'.ii 

^7»  Cold  prod^c^  by  C&fobkkttionof  Ihiali^  t  ^.  ;!!/..<{ 

Ac'coiidhi^  to  M.  Dobeteiner,  when  rife  'jjrttrtd  'iftTti;'^7'(rf 
fe^;  284  df  bismuth,  *ahd  1617  6f  meriufy  ^kfe  ix^Hiti'^t  «ii 
tetnA^rtitute^  of  about  eS^"  Pahr.  it  immfeditrelV  fell  t<>  14^J^' 
.(tbid;) •.....<..  .    -    ..M    [.,,    ,  -  ..    ,.n.  ' 

'•    ■'"•'"•      ■'■•    ■   *"    '     '\     ZootOGYw-   ''••''   *"• -"•'■'•■.    ./•.•-•^'i-- 

:  iU^wfln^,  .1^  ^*> ^^«^  \Cmoidea, of  MUhr. ^  ByJiB* Qff)^ 

Having  latefljr  c^aiiioii>itO'  ^Mtiiind  It  «pacnHM  tf  Omatbla 

E reserved  in  spirits,  I  was  struck  by  observing  that  the  probosbiai- 
ke  lube  describedlby  If^rbn^'i^iiiajrck;    MiiUf^t&cl  M  khe 
'ttii6aUi^'bi^th(s'4atmriy'\^tf4V(U  skiiM^  intixe  ci«atr«^tt»94ii^^ 
but»  aill^a»'  iMerai6dmt4  disMict^^b^tii^eii  tbd*  «)^lte^fllld(4M 
nittrgi<dr*'Ott  *lh^' Miobtb  ptae^  lifteniiediwte  bet^ba^'^th^.iiMniip. 
Ob ir2t«iiii4hfa)g<4fa^<d>eii«r€i^'iilband ii|  dJt«iiiot>  ratbevital*g€r^'4tMi^ 
t\nr€f,  ^iwhieh^cectMiily  }6d  loft  to  «IJe  iolestallal  oai^ityi  ^Now^iliiqia 
the  situiaUcm df^thete^ter  optdftihgy^hioh  ia^rilntlfir  %o  lt|# teoadk ' 
of  Asteriasy  and  from  its  form^  l«m  ld(Aiaedt^  cohl|kteF>iil'ftv«i^ 
iiiouth;>  Thisi  ^'hQle^  doakf  fotxly  harvi^ j«i»ap<id  :tb»  ntf^  «f  i'the ' 
diiove-^ti^ted  alithots}*^y  4heir4ia«&tig;^€qdi^ 
^nly«     This*  ^entml  aipiertiirei'iB 'pcmtagtoady  saltiouni4»d>^byv^ 
'frin^'WM;^  4iiv<3t^ft,  lit' ib.^n^^^ij^^iuittigraiut  Ibwimbiibe 
<  margiff,^  aiiddivtdffirg<bef($T»  itieadt^tb€^veG^*s€^^itoi|;ii»«ia 
dotible'4i:in^ie4iiie'4d  ifkch  Mm,.wiAdkT^Kttmlm  u^it^^itfm&iikdA' 
send^bff  a  prd<i«ttii  to  t^d  itntifepyiige  o<lt0ach«i>#tli«^fii»^et«^iieiaft 
io  eltklt^  ttl^ii:iitiii«r  et^g^^^'i  T^ifti^boiitinuati^ 
hiCeg^^i^tr'isi  d^utade^lj^iinteiiidMkllkt^^ 
I"!^  ttot^mbl^d^t^^KamiMifh^  «i4e»»iA  «QrQ^tai««#|ife^6^«ui. 
m«n,-%o^^tha«  I'««tiiAat^p«dk  w«lbibeltaltit^Mtb>iiAga#^to  tie 
mse^  '^'  tU8  lip4ttitfre)  llut  <tte  fieiKlfiil  tmaididiiwifla^pllBiilOiiie 
provided  with  any  teeth.    The  tubular  prooetfa  iA  contracted  ad 


im^j  Smiiti^Miki^iM^^^  2^ 


aiid?iipmJU^mttgr«riUt  »'tul>6  iata^tkeMlitndtoifei  the  cavity  ^f 
ttiiifedidoaim. wa»4ibkt^.and''th(&  fthi  eamt  oiit  ^of  the'  tube.        '^ 

to  have  oal^'ti3dMiW6d^a>drie4is]p^  geiiubi  «iid  to'kft^e 

taken  his  isocount  of  the  mouth  from  Lamarck,  as  he  compareer- 
it  with  the'md^th  df  th6  iiriiibidM,  tirhlch  evidently  ^pears  to 
belong  to  the  saM^  ^i^up';  but  he  d^scribe^  the  moijith  of  that 
family  as  bein^  ''  lible  to  be  ptdtrudied  tnto  the  fonti  of  an  elon^ 
gated  proboscis/' 

On  consulting  the  abdominal  integuments  of  the  specimen 
folriadrljirjbeleiiging^.  t4  Miu  Tobin^  now  in  the  British  MuSeuiA,  of 
Smita6iijfu$nAMe$m^  Kaenig^  (the,  P.  Caput  Medussd  of  MtiBei^y 
figured  by  Muller,  in  his  Crt$$tace&y  Flate  2,  f»  8^  it  very  nefeu^ly 
agrees  with  the  abdominal  surface  of  the  Comatul^,  and  the  part 
marked  x  in  thei Ggnre^is  the  traempuA,  but  I  could  not  discover 
Wy:ti?icQ^  o(  the  ^Ipular  veijitj  and  on  e^^^mining  the  pelvis  of 
1^99  iipecim^s  pi*  the  fossil  species  of  Crinoidea  in  the  same 
coll^ion,  .t^was  equally  at  a  loss  to  discover  any  traces  of  tKa 
latter  part ;  and  the  central  or  subcentral  hole  (mouth)  in 
several  of  the  specimens,  appears  to  \}e  produced  into  a  kind  of 

Stoboscis ;  but  sometimes  that  part  itself  is  difficult  to  discover^, 
b  thiitl  ani  ndt;  frAni  the  «pparenttibsett<ie  bfthe  part,  perfectly 
<)ibtitine^d^th^it  doe^'not!' eicist  in  the  recent  Minimal.  I  may 
ateo  observe,  that  there  is  no  trace  in  the  fossil  species,  of  the 
itt4iftti«ig  nMiscttlSiB  luies  which;  surround  the  mouth  of  die  Coma-' 

r^Wke  Com^ulm/  oit;  account , of  their  possessing  a  double 
nflerttire^  to  their  digestire  k>rga»s^  should  certainly  be  separated 
firtim  the  JUieifoidt»  or  th^  Astma  of  Linne;  and  a3  they  so 
gittttUy  itesemfaJe  the  only,  recent  species*  of  Crimid^a  at  preseni; 
Snowp,  I  shodbd  qertaiiily  place  tfaeip  ia.  the  latter  family^  tiU 
jpeeimens  of  the  latter  can  be  observed  alive^  or  which  have 
|)«en:kefit  in  spiritSi  so  thatt&e  absence  ov  presence  of  the  second 
ajiertuvemaybedistini^tly  traced. 

•^  J;The  foregoiilg  j[>b^ervation  was  made  on  a  specimen  of  Coma^ 
Mia.  Medikrr<tnl^  6S  Lamar ck»  iwhich  appeal  to  be  the  C,  fim-- 
ibridtai<kiliJikitf  which  is  certainly  ^distiijict  from  the  Cifimbriatm 
M1ajbds6^  ;  ibut  siilefethat.time,  having  Jhad  sJa  opportunity^,  of 
iiesai^ning.  C.  curjaiatui  ]Lao&arck>;  or  a  very  closely  allied,  special* 
ilijfindiMar^s.tl^e  sain«tstraQtuire,..buit  :that  tbe>t«4>ular  i^roibosiDia. 
<isc^Rfe>^waA^4wte;thn/  o^Mre  a&:if)by  «  stAtnuf^r  «o^  tt»t;  the 
iie|i«N4gi»>sure!Meryit«^  ridges  ava^ 

.«lroiig£rboth  oattfaftiahid^iBinal  tntegumes^ andon  thefiAgem; 
^•n^ittii^|ifiSknifioilMilim}i^  fringe^  th^m  ;^ 

ill  «iaiyTi;jiliporu!luld^jilhfti>^  ft        ^A^e ^ ^tamination   of  a   vei^, 
^jihutikiiln^r^^^fMi^^  <ih0  abdomintd!  cavity  jiln 
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Qye^  Tfia^Ofi.  ta  beli^^e  th^t  tbui.gwufiiy  and  the  Crmmmipi- 
Miiler,  should  foifKi  oqe  lamily,  to  whieh  the  Mine  of  Enoriuidm 
might  he  att^chedf  oa  the.  riffbi  of  pricMify, «  ^     .  . 

While.oii  the.  subject  of  the  etv-Jike  attimalflr^  I  mwremaik, 
that  after.  examimtignamerQiis  sj^eeimeafl  of  OpiiupafMBuryith^, 
p^e^^rv^  i^  ^pii^itpi^  I  have  not  been  able  to  6nd  any  yirovided' 
"With  the  cbrpus  spongiosus  of  Spix^  and  this,  together  wit]^  their 
-vfai^t  Qf  4»4^^^^  09^  the  lower  surfabe  of  ^^e.rays^  for  die 
mss%ge  of  the  8ucher»  incline  j^ie*  to  form  tbeioi  togeuier  .into  ar 
iaini(y  undei:  the  name  of  O^tirf  ^  and  to  leava.  only^  the 
^nus  AM€fia»  of  Lamarck,  which  i»  capable  qf  being  aepamlQ^ 
ipta  two  cor  thiee  ^ups^  as  the  fymly  AixtMad^  iraoie  habits. 
aA4  memer^  of  living  differ  greatly  from  the  farmer  famii^ 

9.  Splendid  Collection  ofSlkells. 

We  ara  happy  to  announce  that  a  further  opportunity  of 
becoming  possessed  of  specimens  from  t^e  splendid  collection. 
of  shells,  tormed  by  the  late  Earl  of  Tankerville,  is  about  to  be 
offered  to  the  publio.  This  matchless  collection)  together  with 
a  large  addition  from  several  other  collections,  con^stiDf  in^^hi^ 
whole  of  about  4000  species,  and  more  tlian  40,000  speoimai)B|,. 
will,  soon  be  broQg^t  forward  for  sale,  by  public  auctiox)^  by  Mr,. 
G,  B.  Sowerby.  .  .    , 

The  collections  may  be  seen  at  156,  Regent-street,  where  ali^o, 
may  be  obtained  copies  of  a  plan  for  u^^  disposal  of  tt^em^ 
affprding.  pi^qiliar  ad^an^agges.  to  n4m:ajiisi§  ai)d  ^cienti^c 
collectors.  .         .  /  • ..  r 
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AliXlCJLE  XVI.    , 

NEW  SCIENTIFIC  BOOKS. 

,  PREPARIWG   FOR   PUBLICATION. 

Elements  of  Logib,  contmning  the  substance  of  the  article  on  tfia^ 

subject,  iu  the  Encyclopse^ia  Metropqlitana ;  by  tlie  Rev,  R.  Wh^tely,i 
DD.  .  f  .    »v 

A  Tifeadfife  on  the  Steftm-En^ne/Hlstoi'lcy,  Practreal,  andlDefe(ftnp- 
tite;  by  John  Falkiey,  Engineer.    Illustrated  by  numer6tis' engraving^* 
by  the  late  Mv;  Lowi^:         '   •'»  ' ''    ■■'•  '  •"'••    *'"•-* 

A  ]^ei»omil  Narrative  6f  a  'JoisrtieyfMxi  Ihdhi  f&EhgisM/  bv  B&s^ 
aorah»  Bagdad,  the  Ruins  of  Babylon,  &c.  in  the  ¥e4r  16^;  B/Ch^Z 
tlie  Hon*  Ck  Keppel. .  :-.;••       j  > « 

A  Sequel  to.  the  Diversions  of  Parley;  cootaiDing.«i. Essay iqik 
iJgugUsh  Verbs,  witi^  Remarks  oa.  Mr,  ToolwAi  Work,  and  oq  .4omd 
Tpm^  ^toplpy^d  ^  f}^o|^  goul  9r  Spirit  1  bj  JobftfilC^wr- L^  •  i  \  .u 


On  Oahranbm,  irith  ObservBdons  an  its  Chyimcal  Properties  and. 
Medical  Effioacy  in  Chrpi^o  Dtseasea^  with  Practical  Illustratioiis* , 
AI0O  Remarks  on  some  Auxiliarj  Remedies^'  with  Plates;  by  M.  La 
Seaiune*  . 

An  Essay  upon  the  War  Gdlleys  of  the  Ancients  i  by  Johfi  Howjbll* 
8vo.    With  11  Plates.    5s.  •     ' 

Mathematics  pcactiqally  applied  to  the  Useful  and  Fine  Arts  i  by 
Baron  C  Dupia.:  adapted  to. the  State  of  the  ArU  in  fipglaiidy  by 
George  Birhbeck>  MD.    Ko*  I.    1^.  .  ; 

Lardner's  Trigonometry.    8to.    ISl*. 

Areas  of  Circfes.    l^mo.    Ss. 

Hooper  on  the  Brain.    4to.    2/.  lis.  6d^  ' 

Collections  from  the  unpublished  Writings  of  the  late  C*  H»  Perry, 
MD.    2  vols,  royal  8v0.    1/.  ISs. 

Plain  Advice  for  ^1  Glasses  4>f  Deaf  Peisons,  ^e  Deaf  siid  Dumb, 
&c.    5s. 


II I  ■  t  mt^i^'^i^' 


Article  XVII.  .      .    ' 

NEW  PATENTS. 

« 

T.  R.  Williams^  Norfolk-street,  Strand,  for  an  improved  method  of 
manufacturing  hats  and  caps  with  the  assistance  of  ipachinary.— - 
Sept.  18. 

J.  R.  Chard,  Somersetshire,  lace-manufacturert  for  improvements 
in  machinery  for  making  net,  commonly  called  bobbiu  or  twist-net— <- 
Oct.4« 

F.  Halliday,  Ham^  for  certain  improvements  or  apparatus  used  in 
drawing  boots  on  and  off. — ^Oct.  4i* 

T.  Jones^  Coleman^street,  accountant,  for  an  imptoved^ent  on 
wheels  for  carriages.*^Oct.  11. 

W.  MiHsy  Hazelhouse,  Bisley,  GloneestevsUre,  for  an  ImprevMnent  ^ 
in  fire-arms.^-Oct.  18.  ' 

W.  Church,  Birmingham,  for  improvements  in  printing.T—Oct.  16. 

S.  Pratt,  New  Bond->street,  camp  equipage  manufacturer,  for  im- 
provements on  beds,  bedsteads,  couches,  seats,  and  other  articles  of 
lumiture.— Oct.  18. 

W.  Busk,  Broad-street;  for  improvements  in  propelling  boats  &&d 
ships,  or  other  vessels,  or  floating  bodies. — Oct.  18. 

J.  Piney,  Shanklen,  Isle  of  Wight,,  and  G.  Pocock,  Bristol,  for 
improvements  in  the  construction  of  carts  or  other  carriages,  and  the 
application  of  «  power  hitherto  unused  for  that  purpose,  to  draw  the 
same,  which  power  is  also  applicable  to  the  drawing  qS  ships  and  other 
vessels,  and  £or  raising  weightSi  Md  fi>r  other  ..useful  purposes. — 
Oct.  18. 
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Article  XVIII. 


Extracts  from  iheMeteoroh^ealJmrnatheotattheApartthentt  of 
the  Roval  Geoheical  Soctetv  of  ComwalL  Penzance.    By  Mr. 


E.  C.  Giddy,  tJ&atbr. 
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Barameter,  m«an  height 

Itegister  Thermomettr,  ditto  . . . . . 
Rain,'No.  1, 1-OSO;  No.8,  8-960. 
Prevailing  wind,  SW. 


89-650 


No.  1.  This  rain  guage  is  fixed  on  the  top  of  the  Museum  of  the  Royal  Geological 
Sociky  of  ComwaU,  45  feet  aboye  the  ground,  and  113  above  the  level  of  the  (^ 
No.  8.  Closeto  the  ground,  90  feetabove  the  level  of  the  9eiu        <  -    ;  ,^  -r-ri 


^emmicei  Oct  83, 1886. 
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The  obsenratioDs  in  each  line  of  the  table  apply  to  a  period  of  twenty-four  hours, 
be^ning  at  9  A.  M.  on  the  day  indicated  in  the  first  column.  A  dash  denotes  that 
the  result  is  included  In  the  next  following  obseryation. 
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Article  L 

On  Anhyirms  Suhhate  of  Soda.    By  Thomas  Thomson^  MD. 
FRS.  Professor  of  Chemistry,  Glasgow. . 

Tbebe  is  a  manufactory  of  carbonate  of  soda  near  Glasgow, 
beliHiginff  to  Mr.  Wilson,  jun,  pf  Hurlet.  The  process  consists. 
in  mutiifuly  decomposing  protosulpbate  of  iron  and  common 
salt.  The  sulphate  of  soda  thus  produced  is  decomposed  and 
converted  into  carbonate  of  soda  m  the  usual  manner.  Some- 
liiiie  agp  Ij^^w^ite  ia  f^hcr  l)al^it  iQf.boiJipg  tlieir  sfiturated  leys ; 
flaring  wnich  part  ot  the  process  large  crystals  were  observed 
to  form  in  the  inside  of  the  boilers.  Mr.  Wiiltam  Wilson,  brtt- 
^gof  dij^proprietor  of  the  work^  got  a  number  of  these  crystals, 
jmnTrom  the  circumstances  of  their  formation,  he  concluded 
thttt  they  must  be  anhydrous  sulphate  of  Bo^a.  .^He  was  so 
obliging  as  to  bring  me  a  few  of  them  that  their  real  nature 
mgStjB  wceitam 

The  crystals  were  octahedrons  with  a 

them  mMpring  about  1*8  inch  inlength^^ 
and  O-S  ihcH  m'  breadth. '  They  were' 
translucent,  but  not  quite. transparent,  and 
the  faces  were  too  rough  on  the  surface  to 
Itdmit  of  measurhig  the  angles  by  the 
reflective  goniometer.  By  a  number  of 
measurements  with  the  common  goniome- 
isr,  the  inclination  of 

f^i'^ff^'^u    'Pon  P'isTS*?*-'    '•'        \i  •...<■ 
PonP'^  140 

The  first  of  these  is  the  average  of  16  measurements  i^ever 
devialii)^  from  each  other  more  than  1^ ;  but  the  second  is  the 
feauU  ctf  one  measurement  only ;  for  I  found  only  a  siiigle 
49iystal  in  which  a  pairt  of  the  lower  pyramid  was  visible.    In 
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general,  it  was  totally  wanting  from  the  way  in  which  the  cvytf- 
tals  had  grouped  together^  or  rather  ita  faces^  in  conseqattioe 
of  that  circumstance,  l^erd  rtederef  s^Jrregular  that  nothing 
could  be  ascertained  respecting  the  inclination  of  the  faces  ef 
the  two  pyramids  on  each  othet.  The  large  angle  of  the  pyra- 
mid constituting  the  edge  a  was  also  measured ;  but  the  measure- 
'ments  deviatea  s6  ntnch  fiottk  eiA  otfiel  (kM  ic^  conclusion 
could  be  drawn.  I  reljr  touch  thore  tfpOn  tfaiS  fiieaiStirement  of 
the  edge  a\  because  all  the  different  measurements  agreed  neaffy 
with  each  other.  In  some  crystals,  the  face  P  was  mnch  larger 
than  the  face  P^  makiti^  tbd  sumrtiit  c^f:  Ht  pyramid  terminate 
not  in  a  point  but  a  ridge.  In  some  crystals,  a  four^sided 
oblique  prism  was  interposed  between  the  two  pyramids;  but 
none  of  these  admitted  of  measurement  ' 

The  crystals  were  firm  and  solid,  and  had  a  glassy  appeafane^. 
Wii6n  ^:tj)0^^  to  tn  ind^pient  r^d  heAt^  tMy  mmefffi^A  Jid 
change.  Wbetk  kept  sbaut  tiva  ibontfas  In  li  datA]^  press,  thiy 
had  obfiously  imbibed  moisture ;  for  there  was  an  emoreaceB^e 
6n  their  surface.  Wheri  these  cfrjrst^te  W«e  h&tLteitd  t€dti€tis. 
they  lost  about  one-third  df  to  kiatti  of  ttrater  (S'Se'gfttlns-torf 
0*36  grain),  the  effloresced  ponidn  bec^me^  soft  aiid  K>'(^,  tfiA 
could  easily  be  detached  from  the  crystal,  leavitrg  tff€f  cryStftfi 
line  nucleus  as  perfect  as  evef.  .-  -  , 

The  specific  gravity  of  these  crystaU  ytiti  it'(Hi,tSkfm£^i 
t)jr  weighing  them  id  .alcoheil,  feampeft^t^fiitt^d  m  tti£  A^lHili 
of  Philosophy  {or  December,  1825  (vd.  x.  ti.  441),  Irite  th4 
Specific  gravity  of  anhydrous  sulphate  of  dodk  2*646.  Tnisf  d6€i 
not  deviate  much  from  the  present  determination,  th^  speciftij 
gravity  now  ^ven  has  the  greatefet  fthanCe  of  beiiigc&tftttj^H 
the  .crystal  weighed  was  bafd  and  cotif  psiCt,  afid  tessji^6l#t6:^V 
inaccuracy  than  the  anhydrous  powcfcf,  ftom  Whi<5h  flb6*  fotfiSl^ 
determination  wjus  obtained.  :      - .  -  ^ 

Wheh  the  crystals  were  expoR^ed  tO  a  sttcftig  r^4  hesiiti' i 

,  platinum  crucible,  they  ufidefW^nt'the  igneOtts  fdsfon,  and  0X1 

cooling  concreted  into  a  foliated  brittle  saline  tlias^,  exactly  1I4 

happens  to  common  sulphate  of  soda  in  the'sam^  cireitmstseticiSff. 

100  parts  of  water  at  the  tetflperature  of  67*  dissolve  10-S8 
parts  of  this  salt.  When  the  saturated  l^ofution  is  ^et  aside  fot 
some  time,  crystals  of  common  glauber'  salt  shoot  in  it  abun- 
dantly. 

The  crystals  do  not  afiect  vegetable  blaed,  Iffliie  gf^inft-^f 
them  being  dissolved  in  water,  and  mixed  with  a  solutioiiiof 
13*25  grains  of  chloride  of  barium,  abiftfdaMe  of  sulpbaieiof 
harytes  fell  down,  and  the  residual  liquid  was  neither  rendered 
muddjr  by  sulphate  df  soda,  nor  muriftte  of  bfl^yie».  .'libis 
demonstrates  that  the  acid  in  this  salt  is  precisely  the  witbtSftiA 
iti  the  dame  propt>ftfoh  asi  in  ^taber  iriitf    Fhmlly,  wheft  Hsik 


i 


r 


t^^^f  gl^ub^  C|«]t  ^  tl^^  very  last  drop.  ,  ^ 

3,^^)^^e^ifparifpe«^tf  iQav^^^Q  doubt  (bat  the  sc^Ub  really  w 
ant^dipti9  f»i:|lpb^e  pC  »oda,,,aft  ft  had  been  thought  to  be  ^y 
MhWf  WiUm  9  ^o  that  Ifhe  oply  differe»ce  betweea  itf  w^ 
.f)^vbprifi<4(V»  theabi^?nc.e9f  allyvater.  .  .^. 

,  3?bM»  itoppeftffiF  thjut  Bujlpti^ric  £^cid  ^d  soda  are.capab^  of 
^  cKmhNMt^i^  ^ad  Gi^^taiU^^ing  without  water  as  well  ^  sulpq^riq 
.^fHOf  fipd  potash..  Three  djstinct  species  of  sulphate  of  ^oda  ^^ 
t^w.  known  t(>,exiist«  ^  .       , 

5,  jJ^,.Allbydrott^  8i4pWe,.ciy8tdlizing  in  a  boiling  splutipp, 
;>aiid  crystallizing  in  octahedrons  with  rnomboidal  bases. 
.;,  3».0attN^on  ft^lphate  of  soda,  containing  10  atoms  wfiterj 
^rydtailizing  in  a  cold  solution/  and  forming  crystals  whicl^  I^ye 
ll^ >th«tp9  of  doubly  oblique  four-sided  prisms. 
r.^v  g*  Sulphate  of  ^oda  crystallizing  in  a  supersaturated  sqlution 
v0l«id|^^^^,€^f  9oda  madi»  in  a  hi^h  temperature,  and  set  asidf 
^  fer.J90i9«  d4ys  in  c^  well-^corked  phial.  The  crystals  are  opaqtjfe^ 
.  ^Mt^i^f  foiUHiid^  pri#Qui,  and  contein  eight  atoms  of  iivater 

ff^^i,Qt  tn^n*    The  first  accouat  of  this  v^inety  was  publishi^d 
Alr^/F^rftdsgr*    There  is  a  description  and  analysis  of  itmap^ 
J^^y^^^^^  bjr  Q)ypelf  in  one  of  my  comrpon-place^boo^s. 
I  b$4  forgoi  the  circumstance,  till  it  was  brought  to  my  recol^ 
ll09tim  ky  Mf»  Fari^a^^s  mf^,  whiph  t  taw  ifor  the  &k^  tim^ 
UlNlliI  <;Wi»  moalbd  ago  ir^  a  C^rxaaa  journa}. 


5r'' 


Article  II? 

3&n,  th  M^^tion  pf  Sulphate  of  Magnesia  and  StGorhondti  of 
'^  ;         Soda\    ByM.I^kndhe* 

. '    It  ii  known  Itiat  th«  bidttrbonate  of  aoda  and  the  asdphate  of 

rMi^l»sia/ift  fl  sClite  of  aquaotts  sedation^  exerciBend  reAi|>rooal 

^'  netion  in  the  cold^  and  that  it  is  only  when  a  oef iaiii  quantity  of 

ioafbofrit  acid  has  been  disengaged  by  heat,  or,  in  other  words, 

r  ctV'h^l  the  alkaline  bicarbotiale  haa  paased  into  tlie  state  of  sub*- 

i  dori^omite,  that  the  sulphurio  acid  prevails  over  the  soda,  and 

ledves  the  ntngnesia  to  the  carbonic  acid.     But  I  bav«!  nowhere 

seen  it  mentioned  that  the  two  salts  mixed  together,  in  a  dry 

^•I9tf[^^,  and  h\  the  form  of  powder,  reaot  upon  each  other.    This 

'^('Oftititfac  least  be  the  case  with  regard  to  their  immediate  and 

^liaMiiDlaRetes  miicturef  since  in  tins  state  they  dissrolve  in  water 

l)^ftDttt  aflttctingits  transpareney,  and  oonsequenrly  without  any 

^^dflkcomposition  taking  place,  or  at  least  any  apparent  d«eompo» 

4«r8 


i§l         Oft  ihe  TU(kn<X^'dfM^hif^^  t^    tKM 


He  gave  alternately  eitfaei''tUigMii(tttM4S<M^^ 
bonate  of  soda.  Being  charged  with  the  preparation  of  botb 
these  medicines-fpr^g^ jonrney  of  three  months,  i/^hich  M.  de 
Sommariva  made  annually  to  Italy,  I  always  had  the  precantion 
of  placing  the  mixtm'e  in  (l  tery  ^icunjnitActe,  and  divided  into  par- 
cels in  tin  canisters,  to  preserve  it  from  humidity.  I  used  the 
t»we  precaution  with  regard  ta:th^:QlirlMil4&  q€>  8«!d%(tt^}i 
^b^rv^ed  that  the  sulphate  of  magaesit'wftl  fisM  o^b^diMwfiJo- 
t^W.  '    *■  .  (1    Y^  rk-\^^ 

:  ^  X>wng  ^ee  years  M.  de  S;  a  man  very«iYefid^fdbift)iif»tth, 
and  besides  a  good  observer^  never  perce&^edlthaisM^dlss^er 
became  turbid  when  he  dissolved  the  two  salts  together  in  it; 
but  in  18S2/having  been  obliged  to  proiou^JiisFjilteili^  beyond 
the  usual  time,  he  laid  up  a  store  for  a  year.  Tpwara  the  end 
of  the  fifth  month,  M.  de  S.  remarked  thsli  th^' Ib&ili4  watar 
^^Iffoli!  Ife  ordinarily  Hised  became  slightly  tiiilky,  ^Hfit  %Mr  ihe 
'^^g€i  %hi<ih  he  rightly  attributed/thbugh  withdutlifd^gfUblS 
1%$'^]tplain  the  cause,  to  the  alteration ^f  the  poitdiefr/  if^iSk*^ 
ilfOt^agftig  ad  th^  time  advanced.  At  letogtfa>  by'tto^'H^iFilfia 
ItiOiithy  tbe  precipitate  whick  foiined  intM  ^^t^ri^cfcakil^i^ 
€dn^fd^rabfe,  that  M.  de'».  deeia)f«d''it'pi>bp((rto^intt^r«ii«f^#l^ 
^  tfae^trder,  and  Btotfor  some  mcy^,  |ff^>toisi»g  t<)ii^f6MI?Md) 
on  his  return  from  Italy,  of  what,  acconling  t6  his  exp'r^Af^J 
had  happened.  "M.  d^S. ^refufrnfed  at  thewd  <)f -ttx  mdrttfe 
und  sent  ^e  back  tfaf^  powder  in  <]^eGftibn,  i^hibh  I'snli^ttei^to 
tlie following  expetimeW     '  t. , .    .  -     .u  uOcI 

1.  This  povv^der  put  into  a  quantity  of  cold  water,;  doUbhf  tt$k( 
which  is  necessary  for  dissolving  the  two  salts,  tentdS^m^ft 
milky.  -   ,      .  csH 

2i  Dissolved  in  a  larjge  qu^itity  of  ^ater  it  deposited  fi'iy4nUf 
powder,  which,  on  being  washed  several  times  and  dHed,  ii4ki 
foond  to  be  Bubcaibonata  of  magnesia.  .         ;  r<c3 

The  Hquor  in  which  this  deposit  was  formed  wai>  limpM  if  " 
being  filtered,  and  was  not  rendered  turbid,  either  cola  br/I 
by  the  soluble  alkaline  subcarbonates.  All  the  acid^  ertti6b|df 
than  the  carbonic  disengaged  this  latter  from  it.  Lastfy,,)W^n 
jsuitably  evaporated,  sulphate  and  carbonate  of  sddW'WWfl 
obtained,  part  of  the  latter  of  which  was  in  the  form,  of  subcar- 
bonate.  To  explain  here  the  presepc^,  of  Jth^,  c^arbpn^fte,  jtf^ci^a 
it  Requires  to  be  known  that  the  quaiMiity  ;iQif.koarbiiPftt«a0iiMiA 
witlt  the  sulphate  of  magnesia^  waii^  more^  tiiiluH'-ffuffi^i^  4# 
-dewEHftpose  this  latter  salt.  ;     ;,      '   .;        ://.  h^'^J^ 

t!hei9  results  from  tbia  observatipa  ,th^i  tl)(^4i)4^i^k$fi^Kj^f^ 
lopgfidcoMact  of  adfhaite  of  aacMBist  jhi4  ^Hl^ooat^  <^  Vodft 


^b     f A    '*  ».'■  '^    .^iptm'nM    MMiyt;''*T^  w*r*»'T''*>    "    >><■'.  .  ..  i*f,     .-..  mJ» 

-^fiqnhti  h^.r;  I   •..•.  -  .-^AfllTF^LK  HI.  .•!/*. 

Memarhnck  cMatpi  Obsertation^  made  ty  MM,  Leuret  ^a^ 
•otliMftUj^eV'M^  Fmfe^sort  Hedeman  and  Gmelin,  in  their 
Works  on  Digestion  recently  published;  particularly  with 
^d^ia^a^ioiphk  Presence  of  free  Muriatic  Acid  in  the  Stomachs 
nBif^Akimal^:BfW.Ptont,MD.¥B,S. 

bnovM^  /(^dridie'Bdttor&of  the  Annals  ofPhilosopfip.}- '     <     < ' 

i^H'M^'^f^m?^^      ••  .    •  -.  .-  V 

9£4|M»tt^^  fiP^T  1883,tbe  Royal  Academy  of  Sciences  prppi>ft^ 
if^^if^^^i^^  Jpf  l^^ir  pme  essay^  an  ioquvry  into  the  nature^<i| 
1^  iijUg^st^  p^o^esa  m  th(9  clifiei;ept  classes  of  aoioQials^  Qf  tlm 
)fllgl|j^t^ith^tjdflr<^ed  tbi^  BO  ope  waa  deeoa^d  to.  ha^ 

^I^Jniliy^iilQed  thiaiyi(^^aiQf,tha  A<^4fmy,  tho^gb  two  Qftbe^i 
'""^flMfl^/fpniykder^d  V9^^  ;^'  The  cmid/iKa 

[9Mr%#^<^ff^P^^)<  imvii99ad^  a  gr«at.Qmabar  o£  expertmeiktsy  an^ 

jj^^ii)ed.rea»arj^al>la,r^ul|j^^^ ..  Vor  thip!raas<u)»<  aAd.ia.0oa<» 

^^9iijQf  :jyif,^kpf^iy/^  fya,tivo  of  jtfie  reftearc^ea<  m  ^hfe^; 

W^?»gfifi^i  <h€^4ca4sioy.j^^  a4j)*dged  taief^ah  Jibe  awn  of 

i600  francs.''    The  authors  6f  one  of  tls^  fm^ys  m^m  MWk 

i4tff^^f»^  Laewgap,  iwfhoy  ,1  pr^w>9ie>tw^epted  the  ofl5M'_«)f  titie 

Acwj^^yt^  of4be  oth^r,,  Pirofes«0)f^  Tiedamaa  and  Gmelin,  of 

Heidelburgh.  The  latter  gentlemen  seem  to  have  been  offeaded 

lljjI^^bei^GMHm^of  the  Aoadeo^^  r^fuaeditba above  offer*  and 

D]^isj^4^tMi;  essay  theoMielves.t  That  qf  Leuret  and  Lassaigne 

Cas  been  also  published ;  %  and  the  object,  of  the  present  ooiik 

mjiii^qfAii^       4;p>inak^  son^e  reipiarl^  Qn  certaia  passage$  in 

t1^e.>qtrks,ln  wbichliaa^  myself  more  immediately  concerned  i 

199^^9^  o/ HM.  i^iir^t  and  t^^  ... 

nJn  Pf^^  U4  oftbekrWicufl^  these  ^gentlemen,  refer  to  my  paper, 

]^^sl^e4,in^he  IkwM^itioqaiofthiQi, Royal  Sopiety,  on  tbe'free 

-IBodjfr-  V;  iT'  ■!  '}  i-  <f    -:«^/  ,...•.'.  t    ...  i     7 
J5  itaihi  "^-^  '*^  ^^^  ^^"^  inthe  course  of  tjhs  ^ev^  nu>p]ths  i-rrE^ 
rM^Iuaieifehfes  Eipmmentalk  Physiolbgiques  et  Chemiques  gut  la  IHgesdoh,  ooniir 
iBM^Ofatfl^  iltt^*^^s^^*A4iii]4Mik  iverahr^.  Pur  Vm,  aie<3tmian  et  L^p,  Ome- 
loa  Jll»$9fil«i«a  (|*^l|titv(wMr49  M«N|eibeiB^  Hn^itn  U  rAUobatid^  pKr  A.  J.  U 
Jourdiiia.  A  Paris,  18i6.  Of  this  work  only  the  first  vpli^n^^cqntatnW  ^ffif^^^nii^^ 
zoos  animals,  is  yetpubli^ec^  Lhave  quoted  fioui  theFreDch  Translation. 
-OfqKjilft^^i^  Ohtt^iques  pout  ^enrlr  a  fHisto^  de  Ik  IHgestfon. . 

Boyale  dm  Sdences,  dans  sa  Stooe  puUique  da  1^0  Juini  llB^,    A  Parifr  ISjift,^ 


estime  par  le  nitrate  d'argent  la  proportion  d'acide  muiiiaUi^(ii^ 

cette    experience,    {ci  raut^ur  n^a  poirt? 


40*  Br.  Pmtt  imtHgMl0»^.  QMfi^ 

isti^^ic  tet#  met  idtk  in  tiM  tttoiOa«li«  4»f  MlnHfM);^*  a«l<M|# 
b^idity  detcribiDg  the  erperitnmts  ttierte  related,  iAMMk^^mif 
th«y  nave  repeated  with  nearly  Bimilir  resulta,  tkef  ttttk^^JAlp 
following  remarks :—"  M.  Prout,  a)>rto  a^oir  aUf^M4Ml^««%^ 
de  la  poiasse  pure  la  portion  du  liquide  dans  lequel  i\  chetebe  tf 
determiner  toute  la  quantity  d'acide  muriatiaue  libre  et  eoni^ 
bin^y  Tevapore  a  siccite  et  le  calcine  ponr  detroire  la  matiSi^. 
organique.  En  dissolvant  alors  le  r^sidu  dans  Teau  di^ill^ei  it* 
estime  par  le  nitrate  d'arg 
,  ^u'il  obtient  dans  cette 

jpbserv^  que  cette  methode  vicieuse    d^ait    Qeceaaaiiffinent 

I'induire  en  erreur,  car  Tehees  de  pota&s^  qa'il  emploii^  I'^agii^ 

$\xv  les  matieres  azotees  pendant  la  calcination  au  rouge  obacur^ 

et  il  se  ferme  du  cyanure  de  potassium  et  du  60U8*earbooate  de 

potasse^  qui  constituent  en  partie  avec  les  muriates  le  fesidtf 

Balin ;  or,  comme  le  cyanure  de  potassium  et  le  ao«i's<«ar6onate 

de  potasse  precipitent  le  nitrate  d'argent,  le  pr6ci^it6    qirtf 

forme  ce  r^actif  dans  cette  circonstance  n'estpoffittld  dAonire 

d'arsent  pur;  et  c'est cependant  d'aprdsaon  poidsqtn^  M.PrbB€ 

H  calcule  celtti  de  I'acide  muriatique  qu'iraoupgoiiuait  MiaMr  4 

Vctat  de  liberte^    Les  conclusions  du  travail  da  c^  «heniiiM 

•out  done  inexactes/''   I  confess  these  remarks  surptia^d-ttit 

ttot  B  little,  as  I  conceived  the  inerest  tyro*  knew  how  M  crbA 

viate  the  sources  of  error  here  pointed  out,    I  wteh  thefts  ^S^^ 

tlemen,  therefore,  to  know  (what  every  ckemiit  might  mvt 

taken  for  granted    when  it  was  stated  that  the  eicperitdeMI 

^'were  made  in  the  mual  manner/')  that  the  t^tm^of  p^^Mi 

\oas  always  mpersiaturated  with  tniric  acid  befhre  tke'nit¥ii^  ^ 

silver  itat  employed.  .3 

I  now  proceed  to  make  a  fern  r^marka  on  eertaiil  paMiagM  ik 

the  work  bf  Prof.  Tiedeman  and  Omelin.    These  getitl^tteieli  ift 

their  preface,  after  alluding  to  some  other  discoveries  in  WhUk 

they  had  been  anticipated  by  M.  Chavreal,  proceed  to  i»a^, 

f*  11  en  est  de  m£me  pour  ce  qui  regarde  raeidtf  hydroehlori^ii^ 

libre  (free  muriatic  acid)  trouve  dans  le  sue  ga$trhi«i6  dea  Ml* 

maux.      L'honneur  de  la  premiere  decouverte   appaMi^tft^t 

M.  Prout.    Maii  nous  Favonsjaite  egaiementj  $am  comnioAtte  M 

rechercfieSf  au  mots  defevritr  1824,  en  dtsttllant  diverees  licfie^M 

atomacales,  etce  fut  seulement  un  mois  apr^que  le  memoiradb 

M*  Prout  sur  ce  objet  nous  parvint/^    While  these  gentl^lfML 

thus  confirm  the  discovery  of  free  muriatic  acid  inthestomadih 

of  animals,  they  also  state  that  they  hftve  found  two  cthcfidWhi 

in  Ihe  same  or^an,  viz*  the  acetic  acid  and  the  butyricdiCidy.eM. 

what  I  have  chiefly  to  observe  upon,is,  that  they  sctm  to  wislnhMT 

readers  to  believe  that  I  denied  the  pre^^nce  6f  «rfry  bth^Sf^^M 

except  the  muriatic  in  the  stomach.    Now  this  ia  by  to  n^eftaft 

«  On  die  Nature  of^e  Add  and  Saline  Matters  usually  eJdSti&ff  &  'iU  SUsnscbMlf 


mmf\^  tot  MtoUMb.  dMt  twe  isofik^nwi  fM»  «94  :f?QH)i;i»g 

Ij^WNVAtia  acid,  mwm  tKsiiuraU^  nwr^  fr^^e^tlyi  and  i^ 
gntefttr  eiNndaoce,  in  ibai  orgM  ib«i  «ii|)r  Qtheir  api4 ;  % 
»fcflin  I  biMFB  JOfil:  iirith  oooibyiMUble  i^M^  (as  I  hay^,  ^i^i^ 
f^^fifmc  WM  publiahadt  in  9.  few  ifl6te^Q^)i  ILh^e  ^^ipae^  tQ 
lie  mtBW  tdemsed  from  itbe  food  jthgn  fr^m  ibe  stpiii%^fi  jil^Jf,  iip 
«!»Bitfoet«tuaM.  &>  far,  \ki$\m^ei^  zm  I  fnim  4#oyifig  the  ftmXr 
toet  of.apy  Ath^r  add  in  tb^  stooiach  i^flcoept  tfa^  muriatic,  that 
ipB  ihetC^Uftiy  I  ifaiak  it^tX€eadiogly  propabb,  w<er^  tha  ^9^r 
^tnUof  laha  mMUui  atoaiAfili  ia  particular  ai^amined,  iind^ 
fil  tha  fiiwaianlanc^B  of  diet  and  darangieaieai  U>  whii&h  it  la 
$abla>  tbat  naey  iotbar  aetda  bf^aijdi&s  tbe  a^tic  and  butyric  (pjT 
•irfciob  tottar,  by  the  bye^  I  know  nothing)  would -bs  Iband  ip  iU 
ViiAk  Mapeat  to  4Jie  /aciie  aisid  which  Im  ao  laog  figur^  as  aa 
^BOitant  iioeiBdient  ia  %mxmk  fluids,  i^bi<^y  pa  th^  a^hofi^jr 
#f  SapeliiM,  1  aln^rs  jdouhted  iia  eaiatanea,  aad  aoft  iM^t  tb/^a* 
Cava  at  all  aucpnaad  diaA  it  faas  pciorad  to  be  a  fiao^atity.  ]Vljy(, 
yiajtoraan  and  <2meUn  intotm  ua^*  that  Sieiwliiii^  binij^alf  .09^ 
fdkaita  dua  ha  waa  auatakea,  «ad  that  ia  fact  vbat  ba  {m^* 
fjideaad  aa  lactic  acid  is  ionly  diaguised  aaetip  acid*  (  Jopg  t# 
aoa  tlie  ooaods  ;Oi^  a^hich  this  juatly  celabrajtad  icbemfit  by 
aluH»gad  his/opioioB. 

«  IAM •  Tiedaoaaa  and  Giaalin  make  aoaaa  Hm9$}^  a^  H^ 
pathod  I  imiployad  lor  dataraMoiag  tbe  oatnre  aad  qaaotity  of 
IMsid  4n  the  atoaaaoh  wbi^fa  requirato  be  noticed.  Tbi9  m$if^^ 
1|iQ4i<aArtaiB«staat,  ithey  gire  very  aitcutatiily,  bat  omii  entirely 
iAe  fointjofmost  impmUancesandwhieAiisMdeiigJigdflfi  ^  ch^ckiipqpi 
fim  mkoUts  aad  than  proaead  ta  aay  that  the  0»eib^(l  ia  iaf  x^ 
aMl  impei&ot.  To .  render  this  obvioasi  it  mil  ba  a^P^ 
Mfff^o^apaatlhe  method  hare,' which  waa  a«  foUpwa :  Tbe  fluf^ 
^aaUaeled  from,  the.atoaiaeh  was  divided  into  foMr  ppftion^*^ 
f^  L  9^  fiist-of  ^beae  ^rtiooa  was  evaporated  to  dryaasf  in  i^t 
Mtiival  atate,-  and  the  residuum  burnt  in  a  platiouia  vessel  \  thp 
.talkiatHiatier  left  waa  then  disaolved  in  wat«;r,  and  the  quantity* 
tsNTwuTiatb  acid  present  determined  by  nitrate  of  silvar  in  th^ 
iisttal  masmier^  the<propoFtion  of  muriatic  acid  in  union  with  a 
|fa»l(  alkali  waa  thus  determined.  2.  Aaotber  portioa  of  tb^ 
^pminaUuid  waa  supersaturated  withpptasbi  then  avt^poratafi 
jHt^^df^ii^ss  and  burnt,  and  the  muriatic  acid  contained  in  (he 
:#aiifia  aeaiduam  detennined  as  before.  In  this  manner  the  total 
Muantitjr  of  inutiatic  acid  present  in  the  f^juid  yf^  iiacser^aint^d. 
ijt^^' tbird  portion  waa  exactly  neutrali^d  with  a  ^Glutiop .  ^f 
.^jifltfcnb  of  known  atrengtby  and  the  quantity  r?  qnirf  d  for  that  pmr- 
.5J)p<Kip<a0CU0ately.nDtic^.  Thl&  gave  the  pr^oition  (^f/re^  acid 
.j^mant^  aod  by  adding  this  to  the  4j[uantijy  iii  u)%19b  wftbtft 


thi^^^iq«MeiC^>«fiii*rid$fe  a^dyrdivilt^di^MpMMiQii  vAmUw 
inl<mii§i«)withi<iWiiiMitt%wt^iil^  M^iUvn 

result,  t/iptkk!d>meid9iaiiaffod  ]pofi^ 

tk^tij^Miif  .^' ^fmmit^^'Tonimtmmtui9<ibkfif^ 

pr^tif^  the  g^mf^l  dtMraei^'^'^tki  wikie  ii^atpenHiMtMtb^i^i^p 

iviis 'resent  {or  MsbeUftiMoiui'  ^ifibribwnte;'^ '  tf oivpcits  tmio 
acttolMst  of  mv  method,  MM.  TiedMUite  ^Uiit<3nri«2,ia^i»liil^h^ 
oinilMd'  thfe  part  in  italicA,*  witfaoat  wlitdiViwlieaiiii«iD)niabdtari 
pii^tml^bui^iKiit  olikerwite^)y  theproeewwoiifalib^aiMMitb^ttbiTfli 
«»'ix«NEll'kaew^  but  wkiqh  entirely  reouir^di^tb^fitMdji^fibjQotfbff^ 
thaifcsoiidldibe  madeto  k.    Limy  afeo^hefoiftiii^tilwimtmttlniiiiB 

TdfMUrj  A«id* wbioh)by  iK>me  atcidMVM^ bitttMd ittitajfftBp04^ 

viiitM  aft»  t^mlkisiwni  fvfUick  oould^tlat  >have  be«A  ifoihoMiiiVB 
~b«i ^he ff^'a^'pMs^tit 'bef ti  <)f  a  ieoinbii8tiMe>iipte«6U ^ 'SMu^b 
'^i^'^'^int^imf^^ptir^^  tavaiiA>c»vni|eMNSiit^a 

li^^6ir«r>:kfti4ttt«'bitfM  dhmhimMitlotMdit'bavtt^^Bnt  nikb  ipfe«ri^ 
iiMAn^c^of  ^hi^MeMnto  w  JeamAittiaile  vafaidttinit4iike)tt^iMhuhy  1 

f(^^efdai4tir>oti'dit  metbedln^iiiestiaiiv^U^  Mremi^iinigMenikB 
Ti#t  to  Hii¥^be^  d«dy:'ap{ii'0mwd<b^«b«lnf8ti:/i^^^ 

fat^t^  f'lft^'^eMt : J 4be^' '  diMilftiMiiaiioix^i  oP  > the ^ilMtoniqiDi^wr 

t\xfiif  a dtibfiluifi<se.iM» :b6  aikertaiadd><4t maa&iM  •taiio^licrt^it 
oi^H^  #Mlfc  ^^Hidi^eimiiiied  state  ^f  d6tMMii^it»ny  ciiiuiffifclMBMvd 
n^e^Ba^  iiAph/^g^  iiiiMh  taotie  ^cdlii{riete<alQd ^iatisf Mtatei^q 

f oVe; -wai»^  to  «obtrit«' li-iKieih^yd^'byMii^biob  fectdi  liheaaijknttlvs 
inigbt  be  di^t^i^MM'Wiiti  pi«oiMOQ^>ai>  th#  auoaa^ttM^.^vs  JkAjRo\ 
trj^Af^  a  gi'eftd  Va? i^>  ^ftM"  tht^k)d  Vdai^^  notiDmnfii^tb^Nq 

cdttme^d^'«ui 'thr^ufy  exp^hi^hi^  midi»''iQdUh(Vi«uMaai^ilkiP'i 
ofte  ^bbv6%»etviiQa«d'^ag  «ht»Mi^ai»>ihe>b«tit^i9tted(4oW^^p«^ 

^]^>»IM  bad  1^4«taU€i<l^'>atf>^ttol^^iM»^i^^ 
W^^^ba^^MH'^tlOtf  IJi6»>^^ltfl»«  ^atble^iiNMMidlia^viioxIcaa 

^diier  means,  distillation,  as  sobaeqaently  employed  by  Mr. 

.":>*  ::  ^  -**  .•;-(  -i  .0;  .tu^  .iu7  » 


.J 
1  1 


b«c*faMdafcKrteiiied»iMlMtiiwkb«^  /\.^%>f 

■dpi^^icaiMjiie  dtgestiireimnociisaj  1<  have  said  Ikid;  ^f  tke  ^nteMi  -' 
aiJfiik  atooMolte  of  iwiitawn  .feeding  mk  veg^mbie  mislnmrei^  levw^ 
wjjttiw liHyjfliiyilleip  tod  abcml  to  .pa88<  the  pykiraa^  <  eshibte'QO ; 
tmceiijcifiiiitt^bttilaimoilrprinoipte;  43ut  the  moment  they>enM9 
tlieidiOTtehMi^f  Mfthey .  andecgo*^  remarkable  chanees^  notroty^ ; 
iaf(tbe^<toReBi!a9clBa,/hut  m  their  prapevties^  ThetepcAm^ 
•ppeiir  lMiei8lttB%ftiiidaoed  -bj  the  aetioa  of  two.  seoreteA  Aaids) 
^ih  iehioklbev^h!ere  Gome  in  contact,  and  are  inlimatelyiaidcedt  r 
T|)ie(i&fittdtbebtte«MlfMiicreatiojttioe^  oathe.natureof  iifUcii^i 
ii)»)tdud(\inidcfii:*.ife9f  itemaricB*  t  The  bile  coaMte>?oUeA|s;(7 
aemedii^  le-*llie  •  aitoiHwtQ  oheervatiMie.  of.  BerMlinej^  %  trimk  v 
ngtii  vffimmitiown,  .'Of  aotarger  proportion^  -  ^C;  water  ^IcUiig  in^  i 
amlifiii^jpecidialifbitter  eubslaface,  nefmeditt^btbaiy.'prja^ 
ofilhniMmaofxithe'!^^  the  nMtaleaHsi  cptubuae^r 

ii^^ha}bb)bd9:antin  eUtbe  flMd«t;e«cretiid  icemib.  ,  ThepfopeiNi. 
ti^tof  rdie  mttcfeatid jbioeiliMivecooiild}  aatidfaett>cilyreeeei>» 
taiiipdNelJttjmei  fualifd^^befiiiMioaiderednas'ieaalog^&^^^i  tiwrr . 
eiliyfltj^«ndt  if^hia  afAnton  be'Corr.ecl;^.'it:f(iejt  beisafi^  coHyideiecl'; 
a<£imy#ittiQgia  ;i»  .albMieit«i  i  The  ; cbail9»:  par eduoeif  in  .ihe^} 
dige»ltidbtal(imfitary^matt€i97byilbeee.fl»i^^^  aue  levid^itijf  of  j%^ 
obdeiic^ vinatfiea.'.  Ai;  seseiosad.. prpduot  3iei  jvemlly  -eY^W^d^nl^  : 
dialMMtipQeeipitetiMidrihia  biiiaiy -prtnioipte).  ie.  appiurent  uoicte 
wMicapmep}:eibebBi»rchie&y.of  an  >ex(Hremaeitiuott»  nature^  ta^ea  : 
{ikmv(tb^jai9CjhiC0^:becc»ae8  neutral^  endantraUHimmui  primipi^  > 
Mj(ei«i^d^.atikMtUmoeB.o£thi9  prioctple  appeet,  whicb»  howeveti ; 
baoamefittiii^;  more  dietinetly  visible  at  eoiae,  distanoe f ram  tba 
pj|htfnei;T<;riiAnd4hie  i&  afl  I  bai^  »t»t^  <oii  the  eabjeot ;.  bat 
MeeaMi  .IBedamal^  and  Gmi^a;  repfeaeat  me  <  as  aeeerting  ia. 
g[aoftrai{^teimti»  idiat  J  never t?direamt  of,  tl^t  albumtfn  is  sol^ 
fonML  tu.iliiidu$d€»um^  a9td  cai9/ie£  lexiu  mtheMwnaeh.evemff 
pt&Aeds^kaniifon  without:  tbia.  latter  sfippo^oa  the  foUpwii^  v 
mNler]fjDmiLiaaiAteUigible)u.:  iMAeJeil  ree^lte.evtdemment(they 
piMqe^>[MiitoefqMmQceii  fa«^  dee  ohevanS)  ^ 

oaii  rbiniqalls,i4p^i|iiimdi'U«ottri}itur€^iC0i|wte  en  blanc  dCcatf 

eeotr(A%aMiimilar^r^|(i}siip  gealrii^ltte et  fers^e ideas ledu^k^ ,/ 
iiaM«aeeikdcbyiBae|tjlana/e|iffQa«Wifiufiun^^ngem9^^^  ^oaenia 
P^»miadaiirpMadmalti»aT;fwFx^^  . 

•  ^  •  VdLsii.(O.SOp.li2aiid8eS. 


'»,',!•     *    •  .'  > 


lift'  .  \Iki»mm'Jiigit^ 

h  imfSatmumlmnit^  tuac  ilt|^eiis  dm  tlitniMi  <|M  tMMkimmm 
4iOfi  I'estoflnac,  et  fax  VeSkt  de  koritt^ltti^Ay  tastMieo  la bti% 
(|«'avw  k  ttic  paocneatique/^  I  rt^d  4v<r  tiieM  ptM^w  mutm 
T%trt\u^^  mith  ibe  new  mt  dacosciiiif  i«li«t  pwme,mn  th0|!:^|^^' 

ipoable  to  discover*  I  cHoply  aaseitea  that  ia.MMDiils  faeA^g 
M  vAgpetaUb  Minlntiets,  tat  albmninoas  fMindpUis  ni^  dma* 
lofMd  till  the  digertcd  oiatt««  come  m  eoateot  mdi  di#  liils 
a^d  .paitonaafcae  juice,  aod  tuatiiiag  aMron^a  ^Mit^  byi  ^  ii^ 
viwm  M  eaafiratcd  hy  Af eMTa.  Tted«inaa  ead  Omiin^  but^  li^l^ 
I9i(»ct  to  the  iatrodnctHMi  ot  aibttiMaoas  oattnr  «M4f«tl|#r 
gtooiachy  UuB  is  jtitto  a  different  erne ;  and  i  ca^  asfHM  l^apf* 
gendemea  that  I  newer  doidsAad  for  a  maaigat  df  .1  Iwitt 
atpioiiied  the  stocnach  of  a  dog,  or  any  other  atiJewdr^^ft^WTi 
ie^diog  item  albumen/  that  i  ahould  hay«  iiMiad  laiaaea-oCAbia^ 
pfUd^ky  fliot  indeed  entirely  unchanged)  bit  yoeeeasiag,  mm^ 
of itsongiiial|}nppeidee«  <  '««>n< 

:  MM« Tiedecnafi  and  Qfnelin <go  4m  to  olMtnroJividi  iMpastto 
|ka  albuaen  ia  the  duodenum,  ^  &U  «'efii  troaf e  beMoauppbva: 
dant/le  jooatenu  de  Tinteetin  gr^  que  danBcelai  de  }^tOQUif^ 
setta  cicDondtaace  de|>eBd  du  mdaage  de  la  osaaee  ^AflfmMI/^ 
IHieeie  sac  pancreatiaac,  Mo^  Pvoai  ne  ^soaiiaisaait  pa|  k  '^omn^ 
iitibtt,  et  daas  U/^aA.  boos  awoaa  trouv^  «ne  ^nuMia  ^aaatiJUk 
dfaUMHUtae  ches  k  cbien,  cooMae  chez  k  hvebw  et  k  oheetVT 
Whoa  mjr  paper  was  pttUisfaed  iq  1619>  I  did  apt  know  ahir 
oanposilAon  of  the  paa^«atio  j«ice,  as  was  thea  atited^  aad  ^ 
ngiet  that  i  do  not  know  sp  aaach  about  it  jret  as  I  eoaid^inhp^ 
I  belknrey  howei^r,  that  it  contains  albnaiea,  and  coaaQ^aentiy 
adaiit  thai;  asai^  of  die  atbaaaren  ibuad  im,  tbe  4QodeiMim  mmf^im 
derived  from  thk  «ource,  though  it  k  stUI  Hiy4aaided  bdliff 
timt  by  far  theigreater  *propoitioa  feand  these  aader  thf  ekr>ii>ai 
staooes  I  ha  vis  mentioned  is  derived  from  the  food,  and  la 
actuafly  devaloped  loa  the  spot  duriiig  the-seriies  of  chw^as'fhii^ 
there  tefae  pkoe,.aad  in  wiinch  the  bik  and  paaosaaik  jaiae ^pl^f 
aaioipDrtaBtpart.  .  .     ri 

'  Notwilihitanding these  Ii4?de  tnacouraoies,  which  were  pr<4*ab|f 
sere  HMwrsights,  1  canBot  close  the  ^present  peaambs  with«)^ 
siKpaBssing  woy  high  «opinioB  of  the  'value  of  MM.  Tkdemaa«aiv 
WftoUn's  ftraiuMne.  HaA^iag  jgooe  over  most  of  the  cvouad  49%* 
▼ensad  by  these  gentlemen,  I  am  >W43U  aware  of  the  laboarHEUiA 
dtffiycuity ^  of  die  mavch ;  and  though  we  may  4^Seit'  ia  aamt 
anoMT  panticalars,  which  k  not  to  be  wondered  at,  I  am  satis%ki|j^ 
ha  fsr  as  we  go  together,  with  the  genial  atBcnrai&yi^fvilMr 
observations.  With  respect  to  MM.  Leuret  and  limaaigilty 
booh,  I  am  sorry  that  I  cannot  .express  the  aaoae  «ealiiliei1»is 
iBEdaad  as  a  woriL  it  does  not  Appear  to  im  ttp  bjt  at  att/0OwqpiW 
abk  snditfaatof ahe  Oetaoaa  phiksophenk  :*  \\ 

I  am.  Gentlemen^  your  noDt  ob^dimt  servant^  r  ^  l> 

W.Prout. 


MMQ]  Oa  a ptetibm^mUkmtwmifmiiiiSai  Water,     461^. 

^911  d  J) I     ' ->'•  r    I' Is."..*  .;'...,.,      i  >  4^^  '  '  Vil 

il^mf  6n  a  peculiar  SfibHance  contained  in  8^  WaUri    Bf 

aJia  'lOi   it  •      .    <  (ClMwWafj^flW p^  887.) 

it^KDteiMAtir  |ri«t|[l9  «et  lipbti  liquid  bydrdbrotnte  aeidf  irM^ 
Aikifif  d[^  tifl>ftre  dissolved  by  it  wkh  th^  eYolmim  of|ijrdf«%Mf 
lAM^Hfe  lotfileft  'wheh  ptttibto  thk  aeid^ct 'differently  upoa  '\% 
MP|hMi%«l'paTtoftbetti,  tbe  alkaAelr^  tbe  earths,  the  oxniel  «f 
'  V^,  a^d  the  peroxide  tif  copper  and  mercury^  form  fluid.4o«bi» 
)MHt^8' "Which  may  b^  regarded  a«  hjrdrobrooiateft  $  thm  mm 
Wtrie^<)sfld^  With  nvfaich  thehydrohromic  acid  undevgoei  doufaif^ 
^tt§S6fai^d^M,  jUnd  produces  water  and  metalit^  hydrobnumi^. 
lets ;  hoch  are  the  protoxide  of  lead  and  the  oxide  of  silver*     ••. 

^^ni^e'03£}d«s  -which  contain  tntich  oxygen^  and  haVel/ii^ 
iffittf  ryHTor  hydroblromic  acid/or  which  cannot^  bydecompciiiaf 
i<§'^bnh  Corresponding  brotnurets  nt  Hhie  high  degree  9ii>ii6w^ 
HM;  lose  a  ^certain  Quantity  of  their  oxygen^  which  d^temiiiiw 
the  ^composition  or  a  part  of  the  bydrobrofldic  acid,  and  eMWK 
^^^^  thefid  is  a  disengagement  of  brome.  The  lets  oxygeMted 
t>xitfe'«ftet^w^ds  forms  with  the  acid  whiofh  escaped  deeaMfOsiw 
#dA  ittt'hydf obr6mate,  or  a  metallte  brdmuret^  Itie  ta  aetia»^ 
#if^'ldiid  which  is  exerted  by  the  peroxides  of  ieltd;  antiimnjF) 
tti^ ^Manganese.  The  last  compound*  tnay  be  ^mfiatfeA^^mA 
lckKt)1)rmiic  acid  to  prepare  broihe ;  this  method,  which imciIi* 
m^thi&t  Ibr  the  preparation  of  chlorine  gas,  is  e«umr  ibta  thai 
^%(ejl  I  hav*  bretiou«ly  described.  i 

*^  it  will  be  observed  that  bromelias  less  affinity  Ibr  kydrbgen 
Aa«^^lorine  has,  but  it  is  greater  than  that  of  iodine ;  hydrogen 
toialbines  readily  with  chlorine,  but  it  is  more  difficult  to  anite  it 
4nE^fttiy  wi^  iodine  and  brome.  Chlorine  decompatfes  waiter  at  a 
high  temperature;  brome  and  iodine  do  not  decompose  it  ui^dwr 
itfrnthr  eirctMnotances.  Hydrobfomic  acid  is  deeompoaad  by 
IMMf^,'  but  brome  in  its  turn  also  decomposes  hydriodic  aciJL 
4li%a^6ii  of  metals  upon  these  hydracids  leads  totheaamt 
^^Mae^uentes.  The  hydriodic  acid  is  decomposed  by  tbe  aetioa 
^^xierctny  \  pure  hydrobromic  acid  may,  on  the  coniraty,  be 
tW^  l^pC  on  this  metal  without  undergoing  any  sensible  alteram 
Adn^t%«it'at  a  moderate  temperatare,  it  begins  to  be  decocB* 
V^^d  by  titt>  wUch  woald  have  exerted  no  action  upon  mat iati4» 

t  ^^ft^'MMiks  from  this  unequal  affinity,  that  the  ]Voperti#6  <lf 
*9MMrtSrdtiiie ackl  are  in somedegree  intermediate  between th<>s^ 
cf  muriatic  and  hydriodie  acids.  If  k  resemble  th«  first  by  th€ 
«ffia(tf  ^;with  ^hieh  iti»4«DMkpoMid>  by  the  mitbA  influeEiee 


«r  #?M|0|i|Wty.  which  it  poswsses  of  l^wng  ^Itere^ 
«|»n^.tlW  *VW»httnc  acKf,  mi  l))r.}t8,prop«rty 

-A^^VP^  or  bro^e  i^poii  tfip  9fpt^.g5??%  >eReiy>^^^ 
ivEich  cnlonne  exeiits.  upou  tb^^^am^  l^^^^^fv  "^^Pffjft  ^i 
t^i  ih^px  by  contact  wit|i  ^)i^me. ' ;  PoUssium  evolves  iso^f^^ 
tifffJL^IBm^  figbt  bv  uniting  with  1t,Van(l"sq  violent  a  ^^iw^W; 
^^0|i  w  to  break  vesaeU  of  glj^s  i^  which  thi^  unioi;^  i^  f^^^mh 
w4.i9. project  the  resrft  of  the  combination  tp  ^  3i9^inc^^  -^^^jj 
.:  The  brwnurets,  which  are  formed  dir^ectly  with  \kf:^^)m^^^^ 
il^df^specially  the  bxomuret  of  potassfmrn,  i'Q8;6,?)hIe^,,JNB^[  ilite 
f(p|iiiBLrapce  and  properties  those  which  we  .obt^nfi^  j^j|^^ 
tWtiJlic  Q»iea  are  treated  with  hydrobromic^a^id^  ^l^^^j^^ 
^;<«  joioist  wayi  after  having  evaporated  thepoj^do^\i^^,pj^<qa^ 
ibfiskf^  ei^staUi^a.  Xheiraqueous  solutions  ^^^^U^i^ R^^j^jl^ 

or  tjbieir  respective  hydrobromates.  These  f^P)Pt^®PreSiv8fife 
^bable  that  metallic  bromurets^  like  chlorides  ^^}9d^i^are 
converted  into  hydrobromates  by  solution  in  water,  aiid  recipro* 
cflUy  the  bnkdbomate8.are  chaneed  into,  brommets^  passing 
to  the  solid  ^te: .  tha  study  iof  these  two  oodeBtaQif  j^mpouuda 
cannot  beisp^rarated  without  inconvenience. 

As  I  have  pr^ared  only  a  few  hydrobromates  and  bromurets^ 

!wliich  they  possess  of  imparting  a  vello!^  coIaui;,.,9iid  f,myj^^ 
i*W»Wf^ W^l-.w^.^fio^ ;  ¥^fP9^  bodie?  w^ich  attrici^j[^^n 
^te^njfly-  h§ucJMu:p.!the.cWorfc^n4  mU:ic,aqids,  aod.esgeg^  ' 
«WeWVe,^il^Mch  ej^ii^.  we  H^e  of  this  ,.last  sub^u^^^;^^^ 
-«MW«^WJ^9<'P/Wr-^,,*9^*he  V^  they  are  ^ljl|tp5^. 

lfPs«4»WW<>W?.  «^^St%  disengageipent  of  brome^.  / , .  ,,3^^^- 


3i  Bjr.^biif^tly  cQmbinAc\g.ihis  acid  with  potashi  ev^poij^ 
'Holmioiic  .and.  drying  the   residuutn;  4.  The  cut)i<:^.,<^;fM(^ 
4bti«i0ed. j^  SAJturfkUpg  the  ethereal  sphjition  of .  lir9iQe<)M(W 

{ptHf^rfMy  he,(H>i»W^^F^  «ith^  ,^,hydi!obromate/)f,p(5^Jj,^  — 
romuret  of  potassium.    They  always  conta^.ao]y»^lpQi^igy^^^ 
jAuriate  of  potash  or  soda;  in  whatever  mode  the  Drotnuret^o 
|)otassium  is  obtained^  ita  properties  are^ldv(rays  similar,  and  if 
ft^bf^iiiQlyed  in  YfJiter  and  reorystallized,  ^t  us^^Uy^^^mff  a 
m\^49m^  fifld. ^ofnetimes  that  of  ^Ipng  r^btansu%jg|{y 
"'    '   /f$f^'taftt«  is  sh9^p;  .v<Aen,.^«te^  it.  ^pcra^tfftt^ 


MSiW-ilfSm  Ute^mt^imiAi  tif  potasBimn,'  i^4^t^Vi«l^ 
vapoiii's  are  iVjseiiga"fil  t  bpnicic,acid  does  not-(Jiicotiipt}8fe't£it? 
ft'reilheaf,  unless  the  iafeoiiPdfjtiUrbe  paased  6vei''ilfie'a^^ 
tiiVfe,  &nd  then  hydrobrrfnqd'i^^M^irenou't,  ■  '  I'S-.  d^iiTvj' 
"^hen  bromuret  of  pdtdbBtupiili'jilit  rhto  wattrfitistipJiVfertWf 
i»t6  hydrobromate  of  p«'taeb;'U  is.'nkire  soluble  ia  hot  wtttr 
ma'n'cbld,  and  produced  »  iehsibbdiminutiDO  oF  tertperaijrt'd 
during  solution  ;  it  is  soluble  also  in  alqohol,  tfaongh  sparhtOT 
s6  J  tne  solution  of  hydrobrotnate  of  pota^b  does  not  disStflve 
more  bronie  than  pure  water;  the  stilution  is  decomposed '%y 
-  ^iphuric  acid,  which  disengages  the  vapour  of  hydf  6lntoidic«(Hci 
^Ofbrome;  1-27  gramme  Of  brome,  treated  in  tM«  n  ^  ^""' 


reft  a  residuura  of  O'ST?"  of  siilphate  of  potash  ;  tfiis  qnWitftjriif 
4aU  contains  0-52668  of  potash,  consisting  of  0-08927  o/oJcytf*tf 
Aid  0*43741  of  potassiuth:  according  to  Uiifi  experiineilVlbro^^ 

ret  of  potassium  is  composed  of  .      <  ^'.-.ij 

■BKniie...^......i...........Vw.  65r6a  -,:.■  vljao 


SjA^oSiftig  i!riB  cbtapbuAd  to  "be  fSrmed'df iri  'atWdffcri«tte«Mj 
^Vtbtti'^>otassfum/tlieaibmit'WeigfiirofWtidt^W«-'b««9'S!^ 
midtm  mxygenheMKi/  ■  "■■■  '■■'"■  '  ■  -  '"  ■■'■■!  <  ■  ">  ^^">"- 
"^i^iftetaniS'tromnreta  ite  cdhveitbi'iflto  i'Mtrta' Wrdrti^ 
iSi^WsblUlion  in  wat^r^,  iiii\(^,  ^mtiekMdti^d,m?vm 
'^Hliffie/tif  liv^og^n'conjt>irie  VdUx  the  brbtt^,  tldd'Oie^mstit 
otBHy^kn  unites  with  the  metat.  As  KjdrobWmfc'lwMft'WrtHP 
posed  of  equal  vOlnmea  of  h  jfdr6?6ti  Inutile  *apcWf  df  bWifl«j  W 
follows  that  the  two  Tolumea  of  hydrq^e^ishould  produce  foiv 
volumes  of  bydrobromic  acid  j  from  which  it  is  to  beconcludad 
^fl'ffi^^tdHc  hydi-Obroniateb  contain  itiTtilmii^^btir'tinle* 
^'JntikU'hydrcAiromfc  acMas  trf  oxyetih  in  th^  (A!td«a 4  l4«l* 
si^D'<%93?  gramme  of  oxygen  occupies  a  volume' erf  ■0-<96S«'|iU 
Fpdjn^mme'of  br^muret  of  pbtiisBium  c/tfg;ht'to  ytf^0'349^il^ 
.«^rtflrt>bfomic  acid.  '  The  specific  gi^vrty  of'  the  ■  raponr-'  of 
mme^BOrdiW  to  tlitese  data  ought  to  b^  5-1354,  and  that'tf 
Btbifffii'^d . '^§121 .  I  htne  ngft  yet  tfdfied  these  ^»ora«iot4 
J&ffltS'W'fettmimtnf.  -'    '- 

io  J3iiJiiro(G  T)  .:    1,1    ■..■-■'-■■  -.:,'■    -,    ivi,  .:-.:r 

libfiB  ,ii;liiii:-     -fiydnbromMtifAtMnoiiim.  :  -.j 

'Sffl4ft(Miii'C  a'cid  gas  eombines  with  an  eqtial  votttna«?*cff 
iu<^fifcbili'g«A^  the  result  is  a  saline  compound  which  TOttf 
S  B^''6mh0ied  tiy  coo^bining  hydrobrbmic  acid  with  Ikjm 
pbiiS^'''i'l|tf^e  ^ady  prepared  Jiydrobroiaate'«f  snafton^ 
''nSiJdq^iJlitig/uiUBDnkcar'gas,  or  liquid  anuBOBift 'mtbl 


Mrottffr  Ae  rewlto  of  Ais  if tftion  iM  iiMmiK^ 
m^itlidtit 'light,  the  erolttlion  of  a^te^  ftnd  lberfi(»r9»ftii<|R-j^ 
faydtobrotnate  of  amnoDk;  I  di4  fM)t  ^^wfnroifi  mf:^ii  tiJMM 
6nA(S  tbut  a  oompound  waa  £Mmtii  awfegwa  id  4UkwM^f«f 

riydrobromate  of  ammooift  iajiBoIid  and  4)dQi^)tW  Sr^Q^Hn 
teouiteiidd  aod  estpoaed  to  the  airy  il  baccmi^  yeHoliximi  m^ 
lemiires  tba  property  of  turning  turmeric  paper  red«  JliArgrt* 
t&lltfcea  in  tbe  form  of  long^  pmaka#  upon  irhich  smaller  onea  am 
^ia(;fed  at  a  right  aogle ;  1;^  heat  it  ia  rolatiliaed*. .  ,^f 

Hydrobromateof  Bdrytes.  '   f;  3 

I  obtained  this  salt  by  sbakins  the  ethereal  SQlution  ^f^qtff 
#ith  hydrate  of  barytes,  or  by  directly  combining  barytai  ^^ 
kiykrobromio  acid.  Hydrobromate  of  barytes  /uses  wh^ 
«k|>^6d  to  heat ;  it  is  very  soluble  in  water,  and  alsp  di^s^ifaa 
to  aroo'hol ;  the  crystals  are  opaque  and  mammillated,  ^ajidr'tn^ 
no  resemblance  to  those  of  muriate  of  barytes*  /^l^ 

Hyjirohromaie  qf  Magnesia. 

This  ssrtt  is   unorystallizeabloy  deliquescent,  atfd^  like  tbe 

muriate  of  magnesia,  is  decomposed  at  a  high  temperature.   '■  \ 

f,  JBromur^  of  Lead.  ^% 

JUthm  an  aqueous  solution  of  an  hydrobromate  la  dti^^^pid 
into  a  solution  of  lead,  a  White  crystalune  precipitate  ia  formo4 
tt^mUing.  x^hloride  of  lead^  in  appearance ;  thia  precip^te, 
Ivhen  strongly  heated,  fuses  into  a  red  fluid  nvMch*  exhale  i^nr 
weak  ^hifd  yapoars/  which  concrete  by  cooling  mto  a  jpKl 
yellow  .itatter*  ^  *  .  -  , 

Bromuret  of  lead  in  a  moirt  istata*  ia  decomposable  b^^e 
nitric  and  sulphuric  acid,  bjrome  being  disengaged  io  the  wat 
haie,  and  brome  and  hydrobromic  acid  in  the  second  ;^efi^^t 
eofa^sioA  which  it  acquires  by  fusion  preTents  nitric  acid  Ib^ 
acting  upon  it;  and  it  can  be  decomposed  oxJy  by  boilijdg 
aulpfaurio  aold« 

Deuiohromuret  of  Tin.  .  ^ 

T  hafe  Already  remarked  that  tin  ia  dissolved  by  hydroliraiz^ 
^cid,  with  the  evolution  of  hydrogen.  The  hydrobromate  whjjpk 
results  when  dried  is  converted  into  a  proto^bromureti  wht^  I 
have  only  slightly  examined,  but  which  I  have  ascertaiueclJi^g^e 
very  different  from  the  compound  obtained  when  brome  is  made 
to  act  directly  upon  tin,  and  it  is  evidently  a  deutoblromuret. 

Tin  burns  when  put  in  contact  witb.brome,atid'if  is  converted 
Into  a  solid  white  substance,  which  has  a  crystalline  appcaiv 
ance^  and  is  very  fusible,  and  readily  volatilized ;  it  exhalsa  otAf 
iri^a<f  whit«  vapour  ^^xknytn^A^^t^t^kil^ 
water  without  any  aensible  oxtnckUoB  of  bMit/  aod  aa  o&r«ndl 


JMo  mV  i09 iMnMbi'dfMtfei'  ' Wnefi- jiHii'  httd"  Mt  nMia  8tfftintitf6 
%cfdy  thki  compound  liquefies^  and  remains  at  themttont  ttf  thti^ 
%Gid^  havifi^  the  appearatle^  of  oify  drop^,  and  witbont  snffetin^ 
^iajr-  iWilUui  tAi»n^immj   JKftrio  mM,  on  th«  ootitnrj^  lOan 

MMsioas.  a.nipid  diaenga^inetit  of  brome ;  the  deiitabroatlur«| 
itsp^f  ittNittgfm^  tto  the  f wooing  liquor  of  Libav!iul»9  it  inll  b« 

<^ervedy  possesses  bat  few  of  &e  propMies  of  ^im  Ikt/bmaatm^ 

s'^  ^  BfomurttsofMercdfp. 

MerCtriy  COthfcirle^  Witli  bfome  iti  several  pi'oportf6fle.  -  A 

Itdtitieffi  61  ftn  alkaiine  hydrobfotnate,  acting  npoti  protoiiitrate 

,6jf  >|»4rdur^, .  dccasions  tb6  foi'tiiatioft  of  a  x^^nite  pf6cipitatl{i 

^^jKifembnng  of  mercUty,  aind  whidh  appdart  td  be  tt 

'^rotdbromui'et  of  the  fnetal. 

'^  .  Bcomei  attiichs  iiiercufy  strongly ;  the  Qombinatipn  is  effected 

^fg^  thp  extrication  of  heat  unaccompanied  by  light.  The  result 

*)S  a  Vnitd  substance,  which  sublimes  when  heated,  and  which  is 

soluble  iii  water,  alcohol,  and  especially  in  ether,  it  is  precipita^ 

ble  red  and^  yellow^  by  the  iaikahes,  and  oQers  many  analogies 

^  Vutb  cortosive  subhmatei  It  is  distinguished  by  th^  red  vapours 

ptbVome  vrhich  it  yields,  when  treated  with  nitric  acid,  and  stiff 

Deiter  by  the  sulphuric  acid  ;  the  advantage  of  using  the  latter 

acii^  apjpears  to  mt  to  depend  upon  the  possibility  0)  employing 

iftcW^pif:  temperature.  . 

^^>    ^  .     BfofnuM  6f  Sit^ti,  - 

'  ^  JSTitfate  of  silver  produces  a  curdy  precipitate  of  bfoifii;H^  ht 
/raV^i'  ifii  iH6  solutions  of  t^e  hydrobromates.  t'his  cornpound  is 
^  oFa,  C&filiry  yellow  c6lout  when  dried  in  the  dark ;  but  if  ^xposfea 
.  ^\\6  tabiU  to  the  Ikht^  it  blackens,  but  not  so  quickly  as  the 
^i^lUtxHde  of  dill^^r '  like  this  substance  also.it  is  insoluble -U 


^ifiployea   this  tnethod  to  analyze  the  bromuret  of  silver  ;  I 

jtitrbdiiced  a  certain  quantity  of  it  ihto  a  mixture  of  pure  ^ranu- 

f^t^d  zthc  (ihd  dilute  sutphuric  &cid ;  the  silver  was  reduced, 

'  ihii  i  ^-^igh^d  the  sliver  after  ascertaining  that  the  zinc  had 

*  UfeSli  cbfrtpTetdy  dissolved  ;  the  mean  of  t>Vo  experiments,  which 

""Aiflfefed  biit  Very  little  fronieabh  other,  gave  us  the  composition 

>rDmBi 4  4 «>.»4«fc.««4 ...411 

-11.'..  *"~^ 


Vl?l'     -••!       »' 


lUOO 


^^^ttHHi^^m  941^ m  the  ^WUAt  Weight  of  bMi&e^  Whl^h  ddttfidc 


iqfpptmgium. 

Brottte  aad  its  aqneoas  solution  are  capable  ofdissolviiqj  fttrir 
portions  of  gold ;  and  a  yeHow  bromuret  is  obfafmedi  etsioifii^ 
animal  substances  of  a  yellow  colour,  and  decomposable  hj. 
lieat;  into  bronle  and  metauip  gold. 

Bromuret  ofPlatina* 

Platina  is  not  acted  upon  b]r  brome  at  common  temperstOlM ; 
hut  it  is  dissolved  by  bEx>mo-nitric  acid,  and  forms  a  comjxHsiisd 
of  a  yellow  colour,  which  is  decomposed  by  heat,  and  whiebt 
like  the  chloride  of  platina,  produces  sparingly  aoloble  y^fl^T 
precipitates  in  the  solutions  of  potash  and  ammonia. 

On  the  Action  of  Brome  upon  Metallic  Oxides. 

Brome  acts  upon  metallic  oxides  under  two  ditifetent  ctrami* 
stasces ;  when  they  are  dry  and  strongly  heated,  and  at  imil 
temperatures  with  the  presence  of  water. 

If  the  yapour  of  brome  be  passed  over  potash,  soda,  barytii^ 
or  lime,  at  a  red  heat,  vivid  ignition  takes  place ;  oxygte  gu-ii 
fiberated^  and  the  bromurets  of  potassium,  sodium,  &c.  are  found 
in  the  tube.  I  was  unable  to  decompose  magnesia  and  sifCMia 
itt  tlm  same  manner ;  die  brome  circulated  round  these  ignited 
«acths  without  eilh^  liberating  oxygen,  or  combining  with  them. 
Snbhmed  oxide  of  xinp^^miderwent  no  akeration  by  tat  action  of 
.bsKmie  at  a  hi|^h  temperature. 

The  iaelallic  oxid^  which  brome  is  capid>le  of  decpmppwng 
Ao  not  appear  ausoeptible  of  this  alteration  when  tbey  afe  cpit^ 
bined  witn  a  powerful  acid ;  so  that  I  attempted  in  vain  to  Ub#* 
rate  oxygen  b^  passing  brome  over  red-hot  sulphate  of  potash. 
When  an  acid  has  but  little  affinity  for  the  metalltc  oxide,  die 
case  is  different;  the  alkaline  cm'bbnates  b^ing  ccnnj^ktely 
decomposable  by  brome,  which  evolves  gas  consisting  of  tmp 
▼olumes  of  carbonic  acid  and  one  volume  of  oxygen.  , 

The  jphenomena  are  very  different  when  brome  is  made  to  wt 
upon  the  alkalies  or  earths,  already  mentioned :  when  they  i^ 
dissolved  in  or  mixed  with  a  considerable  proportion  of  waiti^ 
tko  liberation  of  oxygen  gas  is  observed,  the  smell  and  <ioV>ur  of 
the  brome  disappear,  but  a  compound  is  fomied  from  u^ich 
brome  is  evolved  by  weak  acids,  such  as  the  acetic  add,  and 
Dirhich  possesses  the  property  of  quickly  decolorizing  tinctnraof 
toumsole.,  According  to  these,  experioaents,  brome  aHpaam.^  Ill 
capable  of  forming  bromureU.  of  ,04(id^Sp  analogous^t^  thfi^fifflgr 
rides  of  lime»  sods^  &c.  .i-jqi) 

When  brome  is  mixed  with  a  very  concentrated  ^ol^iiM^fif 
potash^  the  solutjion  after  eTspcmUw  jidde  npt  qpjiy.^/fy^ 


■t 


.dM^]  %v^%imhmMmi  HmVkm  .n/,  Ja•7^ 


appear  to  be  bromate  of  potash. .  Barytes  and  JnoftdHlb^ftoa 
similar  manner,  but  nsUgA^i^  )toH»>.;n<i  appear  to  possess  the 


xne  assistance  oi  the  alk^ies  |y^.O|[^ovLrs^.bttt  m.al^^^ 


manner  when  brome  acts  uponlt,  with  the  assistance  orthe 

sun's  rays.    An  aque^tti^B^tfod  of  brome  which  I  had  for  a 

i^fm^timmfWiA^ifk^ m^^^y^P  ^^^  ga^e  s^i^ibte  in^ca. 

BimmmiiimitmPlim  oC  Ji^Qmic  wd  ^drobr,9U3ic::a9id^,  Jt^ 

J^Mmib»tf>{svbicktpnp^  fMoarcely .  b^  explained  biit  by  9upp9si^ 

It  appeajQAiA^iomiifQm  tbe  fapts  stated,  in  the  la^t  a^d  preced- 
ing paragi;aphQ9  that  l^rome  acts  less  strongly  upon  the  metals 
than  clnuTiTfe-^dbes,  but  with  more  energy*  than  iodine ;  the 

lliw  rfote&ix^rgfe  thtte  bpdies^  shova  t^  breme  ba&moieiaaem- 
blance  to  the  action  x>£.  iodine- uEider.  ssmibx/cmnnaatanMi., 
trtJlhgdfilrtwi  gimhiqeii  witlt  .brome  with  the  dtBeoga^eixietit  of 
Af^%  mffekfAtf  doekjnot^vfidi  obianQe^  k  ivpetkaps9.*nepsnflaDt 


bsjfoik  tlte.otiiSc{UB8taiic#io£  tbe  bfom^beio^  miid;  wiw];ii4Nioisrfi(lf , 
rtiwi ii[Mii1biBaii«iipf>yyrt»p«a«8cai;  '..,^/.-.  >c     I        .  ;.-  .^1.  ;jr 
fcd^iljjp  ndi&ei^ttvedleo^ioBedeb^ 

combines  with  it  to  form  an  iodidet}£ci»qidete;  iiibaifi^  lOB^Ilfte 
3mMqflP^t6fir<tot0idM|f4€f0^^  ttttxbasivf^Mk  al£5  of 

-^£U)iitifiiVe«tei2l»{dteMm^(jfii^^  ^ 

is  «fa«kMi^If  ^'iiMllctektly  ^tM«|iiftolUtiOtf^of 


4M^(M/Md'awkite  d^iitdUile  ^t^eipitat&fi«UlM  atth^  boiStom 
W  Vt4^'^ma,>^hith  ^Appe!M^-^*he  hv&tMt&ot  pot^h,  for  it 
Ai^a^u'^H*  burning  tc^Ii^  likle  hitr«,,%«d^i!l  efOfit^rtidd'inid^  l>romfit- 
'^|^fi#<t>6feAm#rnw-h*a4f;gitin^^  ••'^^''    '  -'  '  '"'•J 

^'H^om^  ^pm^by>i«e<ryiiyl%h%'^dlubte  ir<if  alcohol^;  It  dfd- 
eM^}Ael^^ler'K]4By^it^4ti^  ^kl^t*/^6«i'^wM6)f^'lt 

'»(*^#HW»^^«l^/>i#fe'te(^mpo^ed;  brtr'teaf,  llfeftfegnif^ 

t^pon  .red-hot  coals,  and  when  mixed  wittfc'Sttl^bttVit  ci^ton^tlis 

^neYWfbttek  <l!^4»«n«ti^«Pf«»t8l^ 
of  nitrate  of  silver;  this  precipitate  is  white  and  pulverulent^. 
New  Series,  vol.  xii,  2  b 
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scarcely  becoraing  black  by  exposure  to  li|[ht,  and  is  ttitis  Alstih- 
guished  from  bromuret  or  silver,  which  is  yellow,  curdy,  and 
readily  altered  by  the  solar  rays.    Bromate  of  potash  does  not 
precipitate  the  salts  of  lead,  whereas  the  hydrobromate  of  potash 
occasions  a  very  abundant  crystalline  precipitate  in  them ;  with 
protonitrate  of  mercury  the  bromate  of  potash  forms  a  yellowisb 
white  precipitate  which  is  soluble  in  nitric  acid.     Bromate  of 
potash  possesses  a  property  of  which  the  chlorates  are  destitute, 
but  which  exists  to  a  great  extjent  in  the  iodates ;  its  acid  is 
decomposed  by  the  influence  of  hydrogenating  causes,  as  if  it 
were  uncombined ;  thus  sulphurous  acid,  sulphuretted  hydrogew, 
hydrobromic  acid  and  muriatic  acid,  react  upon  the  bromate  of 
potash,  and  produce  in  the  three  first  cases  a  disengagement  of 
brome,  and  in  the  last  instance  a  compound  of'brome'  and 
chlorine, 

I  tried,  but  in  vain,  to  obtain  an  oxide  of  brome  by  the  decom*- 
position  of  bromate  of  potash  ;  it  is  true  indeed  that  the  failure' 
may  be  owing  to  the  small  quantity  of  the  substances  upon 
which  I  am  able  to  make  my  researches. 

Hydrobromic  acid,  when  diluted  with  water,  evolves  brome  by 
agitation  with  bromate  of  potash.  Diluted  sulphuric  acid  pro- 
duces at  212°  Fahr.  a  disengagement  of  gas,  which  I  attempted* 
to  collect  over  water,  mercury,  and  oil.  I  always  procured 
brome  and  oxygen  gas,  which  seems  to  show,  either  that  brotpe 
cannot  form  oxides^  or  that  the  compounds,  if  they  could' 
be  procured,  are  less  permanent  than  the  oxides  of  chlorine. 

Bromate  of  potash  maybe  obtained  by  a  diflferent  process 
from  that  which  I  have  described*  It  is  sufficient  to  combing 
brome  and  chlorine,  and  to  mix  potash  with  the  aqueous  solution 
of  the  compound,  and  instantly  there  is  producea  the  decompo- 
sition of  water,  a  bromate  and  muriate  ot  potash ;  these  salts,  on 
account  of  their  different  solubility,  are  easily  separated,  I 
employed  this  process  for  the  preparation  of  bromate  of  barytes, 
vehich  I  obtained  in  the  form  or  acicular  crystals,  soluble  in 
boiling  water,  slightly  soluble  in  cold  water,  and  burning  with  a 
green  flame  upon  red-hot  charcoal. 

When  dilute  sulphuric  acid  is  poured  into  an  aqueous  solution 
of  bromate  of  barytes  so  as  to  precipitate  all  the  base,  the 
remaining  solution  is  one  of  bromic  acid,  from  which  the  greater 
part  of  the  water  may  be  separated  by  slow  evaporation ;  it  then 
acquires  the  consistence  of  a  syrup  :  if  the  heat  be  raised  so  as 
completely  to  expel  the  water,  a  portion  of  the  acid  is  vaporized^ 
and  anotner  portion  is  decomposed  into  oxygen  and  brome; 
similar  effects  appear  to  be  produced  by  evaporating  the  fluid  in 
vacuo  with  sulphuric  acid;  water,  therefore,  appeatis  to  be  reqiii^ 
site  to  the  constitution  of  bromic  acid.  i 

Bromic  acid  reddens  tournsol  paper  strongly,  and  soon  after 
decolorizes  it ;  it  has  scarcely  any  smell,  its  trfste  is  very  acddf. 
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but  not  at  all  eaustie. .  Nitric  and  sulphum  acids  have  no  che« 
xnical  actioa  upoait ;  the  latter  indeed,  .when  it  is  much  concen- 
trated, liberates  brome,  and  produces  an  effervescence,  which  is 
pi?obably  occasioned  by  the  disengagement  of  oxygen.  These 
ejSaQ(»,  bowiBFer,  seem  to  b^  attributable  to  the  high  t^inpera- 
tjir#  which  sulphuric  9,ci4  produces  by  combining  with  the  water 
of  the  bromic  acid,  for  they  are  not  produced  by  dilute  sulphuric 
acid. 

The  hydracids,-  and  those  acids  which  are  not  saturateid  with 
Q^yg^Ay  a^ct  with  gre^t  energy  upon  bromic  acid  ^  the  sulphurous 
aiad  hydfobroip^^  a^ids  and  suhphuretted  hydrogen  decompose 
H,  afi4  S(gt  alpa  do  the  murjatip^  and  hydriodic  acids..  In  the 
If^t^  Oftse,  compounds  of  brome  with  chlorine  and  iodine  are 
c^btainpdf  and  these  acids,  when  con^bined  with  bases,  act  simi- 
larly upon  bro»iic  acid. 

.  &pmic.acid  occasions  a  white  ptilverulent  precipitate  in  the 
Q9lts  pf  siivi^r,  whiph  appears  to  be  ^  metallic  bromatef  It  also 
prepipit^tes  the  coq^^ntrated  solutions  of  the  salts  of  lead^  but 
tjie  compound  obtained  is  dissolve4  by  the  addition  of  a  small 
qmatAtjT  of  water,  and  it  is  distingjaished  py  this  solubility  from 
t^at  which  the  hydrobromates  form  ip  the  solutions  of  the  same 
iQ^talli^  sfllts ;  it  aUp  gives  a  white  precipitate,  as  the  bromate 
q^pc4iu»h  do^s,  with  protonitrate  pf  mercury. 

Tb^  properties  of  bfoo^ic  acid  strongly  resemble  the  sinalogQUS 
%099poupds  of  chlorine  s^d  iodine;  bi|t  the  impossibility  of 
dieprivipg  it  of  water  perfectly,  t^d  of  boiUng  it  vj^ithout  par^i^ 
^ftPOQipo^ijfcion,  most  r^s^mbles  chloric  apid,  and  shows  that  th^ 
OK^gei^  is  les9  strpngly  retained  than  in  the  ipdic  acid* 

The  proportions  of  the  principles  which  constitute  bromic 
acid  show  that  it  is  subject  to  the  same  laws  of  composition  as 
the  chloric,  iodic,  and  nitric  acids ;  M28  of  bromate  of  potash 
18  reduced  by  calcination  to  0^790  of  brpmuret  pf  potassium. 
The  loss  <of  weight  dedved  from  the  dis^ng^g^m^nt  of  p^y^n 
was  ^opsequendy  0*338 ;  0*790  of  brpmuret  of  ppts^ium  pontaia, 
aceoiding  to  the  analysis  alriaady  statedy  0*27^^  of  potassium 
and  0*51745  of  brome ;  this  quanjtiiy  of  pKMwsiam  requires 
006663  of  oxygen  to  convert  it  into  potash,  which,  subtracted 
firom  0-J338,  l^ve  0*28237  as  the  oxygen  combined  with  0;6J745 
<»f  bipme  t  bromic  acid,  according  to  this  eji^riment,  will  con-r 
^i«itof 

V.     -       Brome * i . . . ; -  64*69 

Oxygen..  «•.•••,•'••.•••••••••••••  »t  35*31 

100*00 

I' 

-..In  representing  the  atom  of  brome  by  93*28,  derived  from  the 
analysis  of  bromuret  of  potassium,  and  supposing  the  bromic 
aeid  tdjconsist  of  five  atoms  of  oxygen  and  one  atom  of  brom«, 
IQO  pafta  of  l>rofiaic  acid  should  ecmsist  of 

2e2 
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]%ome ••«•••••••/»«. ..i*  .•  65*10  .,;r 

Oxygen 34-90        .     .m 

100-00      '':\ 

These  numbers  differ  so  little  from  those  deduced  from  direct 
analysis,  that  the  supposition  from  which  they  are  derived  may^ 
it  appears  to  me,  be  regarded  as  true. 

On  the  Combination  ofBrome  with  Chlorine  and  Iodine* 

^  Brome  combines  with  chlorine  at  common  temperatures ;  ihi^ 
combination  may  be  effected  by  passing  u  current  bf  chlorine 
through  brome,  and  condensing  the  disengaged  yapours  bV 
means  of  a  freezing  mixture.  Chloride  of  l^ome  is  fit  redNivsa 
yelloiy  coloured  fluid,  much  less  intense  than  the  brotneatsl^f  { 
It  has  a  penetrating  smelly  and  it  causes  the  eyed  to  water;  ltd 
taste  is  extremely  disagreeable;  it  is  very  fluid  and  volatHe* 
Its  vapour  is  of  a  deep  yellow  colour,  similar  to  the  oxides  of 
chlorine,  but  not  at  all  resembling  the  orange  vapour  of  1^ 
brome  itself;  it  causes  the  metals  to  bum,  and  prooably  forms 
with  them  metallic  chlorides  and  bromurets ;  chloride  of  brome 
is  soluble  in  water ;  the  solution  resembles  it  in  emell  andcoldur, 
and,  like  it,  rapidly  decolorizes  tournsol  paper,  without  redden<> 
ing  it:  consequently  it  dissolves  in  water  without  undergoing 
any  alteration  of  properties ;  but  by  the  influence  of  the  alkalies, 
it  decomposes  water.  Potash^  soda,  and  barytes,  poured  intb  a 
solution  of  chloride  of  brome,  produce  muriates  andbromateb  df 
these  bases,  a  property  which  exists  in^chloride  of  iodi]le>  and 
which  proves  that  chlorine  possesses  greater  affinity  for  hydrlN 
gen  than  brome  does. 

Bromuret  of  Iodine. 

Iodine  appears  to  be  capable  of  forming  two  compounds  witfai 
brome ;  if  these  bodies  be  made  to  act  upon  each  other  in  cer- 
tain propoitions,  a  solid  compound  is  ootained,  which,  whea 
heated,  yields  a  reddish  brown  vapour,  condensible  into  smaiir 
crystals  of  the  same  colour  resembling  fern  leaves  in  fbrm^  An. 
additional  quantity  of  brome  converts  these  crystals  into  a- 
fluid,  resembling  in  appearance  hydriodic  acid  containing  tiaudi 
iodine ;  this  compound  is  soluble  in  water,  to  which  it  imparts 
the  power  of  decolorizing  tournsole  paper  without  reddening  it ; 
when  the  alkalies  are  poured  into  it,  they  form  hydrobromaties 
and  iodateS}  as  may  be  supposed  from  analogy. 

Bromuret  of  Phosphorus.  '  ' :  ^ 

Phosphorus  and  brome  put  in  contact  in  a  flask  containing^ 
carbonic  acid  act  suddenly  upon  each  other,  with  the  evolul;^9|v 
of  heat,  and  light ;  the  result  of  the  combination  separaties  i^to 
two  portions;  one;  ofthew  is  sojid,  sublimes  and  crystfilliz<B^ji% 
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the  u^per  part  of  the  flask ;  the  other  is  fluids  and  remains  in 
the  lov^r  part ;  this  appears  tcr  contain  less  brome  than  the 
crystaUine  compound ;  in  fact  it  may  be  made  to  crystallize  by 
adding  a  sufficient  quantity  of  brome  to  it.  The  fluid  compound 
I  >ball  call  the' protobromuret  of  phosphorus^  and  the  solid 
dantobromuret. 

The  protobromuret  of  phosphorus  is  fluid  even  at  12°  centi^. 
It  reddens  tournsol  paper  faintly ;  it  probably  even  owes  this 
property  to  th%  imperfect  dryness  of  the  materials  from  which  I 
pt^pai^  it.  It  vaporizes  readily,  and  by  exposure  to  the  air 
OfQi/ta  penetrating  vapours ;  like  the  protochloride  it  is  suscepti*^ 
U^  of  dissolving  an  excess  of  phosphorus,  and  then  acquires  the 
^^PQMi^y  of  inflaming  combustible  bodies,  when  put  into  contact 
ymiy  it:  it  aots^very  energetically  upon  water  with  the  extri- 
ei^ipn  of  much  heat,  and  produces  hydrobromic  acid,  which 
mhj  be  collected  in  the  state  of  ^as,  when  a  few  drops  only  of 
water  are  added  to  it;  but  it  is  dissolved  if  a  large  quantity  of 
ivater  be  x^ed :  this  acid  solution,  when  evaporated,  leaves  a 
vesidnum  which  burns  slightly  when  it  is  dried,  and  is  converted 
into  phosphoric  acid. 

The  deutobromuret  of  phosphorus  is  solid,  of  a  yellow  colour; 
when,  moderately  heated,  it  is  first  rendered  fluid,  the'  colour  of 
"which  is  red,  and  by  increasing  the  beat,  it  is  converted  into 
vapour  pf  1|ie  same  colour. 

I  When  the  deutobromuret  of  phosphorus  is  cooled  after  fusion, 
M  when  its  vapour  is  condensed,  it  yields  rhombic  crystals  in 
iixe  first  cas€^,  and  in  the  second,  the  crystals  are  needle- formed, 
and  placed  upon  each  other;  the  metals  decompose  it^  and 
there  are  probably  produced  metallic  bromurets  and  phosphurets ; 
whetf  exposed  to  the  air,  it  emits  dense  penetrating  vapours ;  it 
decomposes  water  with  the  extrication  of  heat,  and  produces 
bydrobromic  and  phosphoric  acids. 

.  When  chlorine  is  made  to  act  upon  either  of  the  bromurets  of 
phosphorus,  red  vapours  of  brome  are  disengaged,  and  chloride 
of  phosphorus  is  obtained.  Iodine  does  not  decompose  these 
compounds ;  on  the  contrary,  when  brome  is  made  to  act  upon 
iodide  of  phosphorus,  violet  vapours  and  a  bromuret  are  pro- 
dhseed. 

'-     '  Bromuret  of  Sulphur, 

^  This  compound  may  be  obtained  by  pouring  brome  upon 
sublimed  sulphur  ;  it  is  converted  into  a  fluid  9f  an  oily  appear- 
ance and  a  reddish  tint,  which  is  much  deeper  than  that  of 
chloride  of  sulphur,  and  which,  like  that  compound,  is  capable 
itf^  Emitting  white  vapours  when  exposed  to  the  air,  and  of  a 
rid^'ewhat  similar  smell. 

* '  ^BromurBt  of  sulphnr  reddens  tournsol  paper  faintly,  but  with 
^tt^X  it  reddens  it  strongly.    Cold  watqr  acts  slowly  upon  bro^ 
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muret  of  sulphur^  but  af  a  boiling  faeatt  it  prodctoes  a  slight  4et04 
Batioiiy  and  there  afe  formed  bydrobromio  a&d  aulphunc  acid^ 
and  sulphuretted  hydrogen ;  wbereaa  chloride  of  autpbur,  upd^r 
iiimilar  circumstances,  would  have  yielded  muriatic^  aulphutoui 
and  Bulphdric  acid&^  without  d^ton^on. 

Bromuret  of  sulphur  is  decomposed  by  chlorine  with  th« 
eroltttion  of  brome  and  the  production  of  chloride  of  sulphur^ 

Hj/drocarburet  of  Brome, 

I'  have  observed  no  appearance  either  of  decomposition  or 
Gombination  by  exposing  carbon  to  various  temperatures  in 
contact  with  brome ;  but  I  easily  united  it  with  bioarburetted 
hydrogen*  If  a  drop  of  brome  be  poured  into  a  flask  of  this  gaa^ 
it  is  instantly  converted  into  a  substance  of  an  oily  appearance^ 
and  heavier  than  water,  and  colourless ;  and  instead  of  the  pene*- 
tratins  smell  of  brome,  it  has  an  ethereal  smell,  which  is  sweeter 
than  that  of  the  hydrocarburet  of  chlorine. 

Tbe  hydrocarburet  of  brome  is  readily  volatized ;  it  is  decoii>> 
|)Ofted  by  passing  through  a  red-hot  tube*  I  obtained  in  this 
experiment  a  deposit  of  carbon,  and  hydrobromio  acid  gas.  It 
burns  when  presented  to  an  inflamed  body^  and  produces  very 
acid  vapours,  and  si  thick  smoke  formed  by  very  finely-divideil 
cturboni  I  tried  in  vain  to  obtain  bromuret  of  carbon^  by  expos*- 
ing  a  mixture  of  this  hydrocarburet  of  brome  to  the  sua's  rays*. 

A  compoiind,  similar  to  that  now  described,  may  be  obtained 
by  distilling  the  mother-water  of  the  salt  works  rendered  yellow 
by  chlorine.  The  brome  obtained  in  this  mode  is  often  mixed 
with  hydrocarburet  of  brome^  from  which  it  is  separated  by 
water.  It  sometimes  even  happens,  that  in  performing  this 
operation,  all  the  brome  is  converted  into  this  triple  compound. 
This  effect  is  probably  produced  by  the  action  of  the  brome 
upon  a  small  quantity  of  organic  matter  which'  the  salt-water 
contciins,  and  which  imparts  to  the  residuum  of  evaporation  the 
property  .of  blackening  when  strongly  heated. 

Action  of  Brome  upon  some  Organic  Bodies. 

The  great  affinity  which  brome  possesses  for  hydrogen  indi^ 
cates  beforehand  its  mode  of  action  upon  organic  bodies. 
It  decomposes  the  greater  number  of  them,  always  forming 
hydrobromic  acid,  and  sometimes  separating  carbon. 
-Brome  readily  dissolves  in  acetic  acid,  upon  which  it  acts 
slowly  ;  it  is  very  soluble  in  ether  and  alcohoU  The  colouced 
solutions  which  are  formed  lose  their  tint  after  some  days^.  »nd 
hydrobromic  acid  is  found  in  tlie  liquor.  The  fat  oils  prod^e 
effects  of  this  nature  very  slowly,  but  they  occur  instantai^oasly 
when  brome  is  put  into  essential  oils  ;  when  a  few  drops  of  thi& 
^substance  are  mixed  with  oil  of  turpentine  or  aniseedji  heat  is 
esttioated^  aitended  with  the  production  of  the  vs^Ur  oihgiso^ 
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bromic  ^cicL  ftnd  the  esaeotial  oil  is  changed  into  a  resinous 
substance  or  a  yellow  colour  resembling  turpentine.  Resin  acts 
in  the  same  way  with  brome.;  camphor  dissolves  perfectly  well 
in  this  fluid,  losing  almost  entirely  its  sm6ll  ajid  yolatihty  by 
the  combination.  The  compound  of  brome  and  camphor  solip 
difies  and  crystallizes  by  exposure  to  cold. 

The  most  permanent  colouring  substances  are  entirelv 
changed  by  the  action  of  brome,  which  takes  away  their  tint^ 
and,  Tike  chlorine,  converts  into  a  peculiar  yellow  substance. 

I  did  not  perceive  any  remarkable  action  between  brome  and 
sugar,  starch,, morphia,  margaric  acid,  &c. 

The  small  q^uantity  of  brome  which  I  could  spare  prevented 
me  from  examining  how  it  would  act  with  other  orgamc  bodies. 

Natural  History  of  Brome. 

Brome  occurs  in  very  small  quantity  in  sea  water ;  even  thp 
mother*water  of  the  salt  works  contains  but  very  little,  although 
it  is  much  diminished  in  volume  by  the  evaporation  which  occa- 
sions the  separation  of  common  salt,  and  which  does  no^  contain 
a  sensible  quantity  of  it.  The  nature  of  the  methods  by  ^hich 
brome  is  separated  seems  to  indicate  that  it  exists  in  tne  state 
of  hydrobromic  acid,  and  some  circumstances  induce  me  to 
suppose  that  this  acid  is  combined  with  magnesia;  for  if  the 
residuum  obtained  by  evaporating  the  water  of  salt  works  be 
strongly  calcined,  it,  loses  the  property  of  disengaging  brome  by 
znixture  with ,  chlorine ;  recollecting  that  the  hydrobromates 
which  1  have  examined  are  not  decomposable  by  heat  except- 
ing that  of  magnesia ;  it  leads  to  the  supposition  that  the  water 
of  the  salt  springs  contains  this  compound. 

Marine  plants  and  animals  also  contain  brome.  The  ashes  of 
the  plants  which  grow  in  the  Mediterranean  all  give  a^  yellow 
tint  when  the  soluole  part  is  treated  with  chlorine.  I  have  also 
seen  the  same  colour  produced. by  causing  chlorin^  to  act  upon 
the  solution  of  the  ashfs  of  the  tanthina  violacea,  a  testaceous 
moUusca,  for  which  1  am  indebted  to  M.  Auguste  Berard,  and 
which  this  distinguished  officer  brought  from  St.  Helena  in  his 
second  voyage  round  the  world.  I  have  obtained  a  considerable 
quantity  of  brome  from  the  mother- water  of  barilla  employed  for 
the  preparation  of  iodine. 

To  conclude,  it  appeared  that  the  residuum  obtained  by  evapo- 
rating a  mineral  water  from  the  eastern  Pyrenees^,  which  was 
strongly  saline,  became  yellow  by  mixture  with  chlorine.  If 
'  brome  really  exists  in  a  water  of  this  kind,  we  may  expect  to 
meet  with  it  in  salt  springs,  properly  so  called,  and  especially  in 
the  mother-water  of  rock  salt ;  I  had  not  the  means  requisite 
for  ascertaining  this  point.  What  has  been  stated  renders  it 
extremely  probable  that  brome  will  be  found  in  a  great  number 
of  niarine  productions^  or  of  submarine^  origin. 
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If  I  have  not  been  deceived  as  to  fkcts  which  I  have  relate^^ 
they  fully  authorise,  as  it  seems  to  me,  the  opinion  which  I  have 
stated  as  to  the  nature  of  brome,  and  which  has  served  me  in 
explaining  its  combinations.  '    . 

Any  substance  which,  in  its  separate  state,  so  eiFectually 
resists,  as  brome  does,  all  attempts  to  decompose  it ;  which  is 
expelled  by  chlorine  from  all  compounds  of  which  it  forms,  a 
part,  and  always  appearing  with  its  original  qualities;  which, 
acting  upon  the  combinations  of  iodine,  always  replaces  that 
substance,  to  produce  corresponding  effects  in  the  new  com- 
pounds; which,  notwithstanding  this  opposition  of  chemical 
action,  is  associated  with  chlorine  and  iodine  by  well  supported 
analogies,  seems,  on  these  accounts,  to  possess  the  ^ame  claim 
to  be  considered  as  a  simple  body. 

.  If  this  opinion  should  acquire  confirmation  by  the  subse« 
quent  examinations  to  which  chemists  may  subject  brome,  the 
rank  which  it  ought  to  occupy  among  simple  bodies  is  between 
chlorine  and  iodine;  it  will  not  be  uninteresting  to  see  two 
substfinces  so  nearly  allied  as  chlorine  and  iodine,  admitting  a 
new  body  between  them,  and  serving,  by  more  intimate  relations, 
to  connect  a  group  of  agents,  the  first  two  of  which  are  already 
so  remarkable,  ouch  an  approximation  of  properties  and  che- 
mical relations  between  these  three  simple  bodies  will  acquire 
additional  importance  on  account  of  their  common  origin. 

Whilst  at  the  commencement  of  my  researches,  in  examining 
the  several  combinations  of  brome,  I  almost  always  found  in 
them  the  strongest  points  of  resemblance  with  the  analogous 
compounds  of  chlorine ;  I  confess  I  felt  some  scruples  in  admit- 
ting brome  to  be  a  peculiar  substance  ;  but  these  scruples  have 
not  been  able  to  withstand  the  power  with  which  chlorine  sepa- 
rates it  from  its  compounds,  while  brome  separates  iodine  from 
its  combinations. 

I  shall  not  conceal  how  much  the  materials  which  I  have 
been  able  to  collect  in  order  to  trace  the  history  of  brome  have 
left  still  to  be  desired.  I  should  indeed  very  willingly  have 
deferred  their  publication  until  more  numerous  researches  had 
allowed  of  my  leaving  fewer  blanks,  if  I  had  not  thought  it 
would  be  more  useful  in  this  important  object  of  research  to 
direct  the  attention  of  those  chemists  to  it,  who  possess  more 
power  clearly  to  elucidate  the  subjects  of  which  they  ti'eat. 

I  do  not  for  my  own  part  intend  to  discontinue  my  attention 
to  this  substance,  as  soon  as  the  waters  of  our  salt  springs  are 
sufficiently  concentrated  to  admit  of  my  conveniently  separating 
the  brome  from  them,  especially  if  this  sketch  should  be  so  for- 
tunate as  to  interest  the  Academy ;  and  if  fresh  efforts  should 
yield  me  results  of  sufficient  importance,  I  shall  hasten  to  sul^- 
tuit  them  to  it,  and  shall  do  it  with  the  most  perfect  confi- 
dence. 
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M.  Gm/'Lussac^s  Report  upon  the  Memoir  of  M*  Batard  respect" 
ing  a  new  Substance:  extracted  from  the  Prochs^verbal  of 
Monday,  Aug.  14,  1826. 

MM.  Vauquelin,  Thenard,  and  myself,  have  beeti  commis- 
sioned by  the  Academy  to  report  our  opinion  respecting  a 
memoir  of  M.  !^lard's,  the  object  of  which  is  to  describe  the 
properties  of  a  new  substance  which  he  has  found  in  sea  water ; 
and  we  have  performed  this  commission. 

M.  Balard  has  given  this  substance  the  name  of  muride  ;  but 
thiij  denomination  being  Iiabl&  to  several  objections,,  we  have, 
with  the  consent  of  the  author,  called  it  Brome,  from  BptofMs,  a 
bad-smell. 

Brome  is  fluid  at  the  average  temperature  of  the  atmosphere, 
and  even  at  18°  below  0°  centig.  In  quantity  its  colour  is  of  a 
deep  reddish-brown;  in  small  quantity  it  is  of  a  hy&cintbitfe 
red  ;  the  colour  of  its  vapour  exactly  similar  to  that  of  nitrous 
acid ;  it  is.  very  volatile,  and  is  converted  into  vapour  at  47° 
centig.  Its  smell  is  very  strong,  and  much  resembles  that  of 
chlorine  ;  its  density  is  about  3. 

Brora6  destroys  colours  in  the  same  manner  as  chlorine ;  it  is 
soluble  in  water,  alcohol,  and  ether.  M.  Balard  has  combined 
it  with  a  great  number  of  simple  substances,  arid  obtained  very 
remarkable  compounds.  Chlorine  is  more  powerful  than  brome, 
but  in  its  turn  it  is  stronger  than  iodine.  This  property  renders 
it  very  probable  that  brome  is  only  a  compound  of  chlorine  and 
iodine,  as  may  be  suspected  from  the  affinity  which  it  has  for 
these  two  bodies.  To  form  an  exact  idea  of  the  properties  of 
brome,  it  must  be  composed  with  chlorine;  with  hydrogen  it 
forms  an  hydracid,  hydrobromic  acid,  and  with  oxygen,  bromic 
acid,  the  compounds  of  which,  with  basis,  have  the  strongest 
analojgy  with  the  chlorates.  When  heated,  it  decomposes  like 
chlorine  all  the  soluble  alkaline  oxides,  and  evolves  oxygen; 
when  cold,  it  combines  with  these  oxides,  and  forms  bromurets, 
which  are  readily  decomposable  by,  heat  and  the  weak  acids.  It 
combines  also  with  bicarburetted  hydrogen  gas,  and  produces 
an  oleaginous  fluid  of  a  very  sweet  ethereal  smell. 

The  weight  of  its  atom  is  9*328,  that  of  oxygen  being  unity. 
M.  Balard,  when  sending  his  memoir  to  the  Academy,  accom- 
panied it  with  some  smaU  portions  of  brome,  and  of  some  of  its 
combinations,  with  which  we  have  made  some  experiments.  We 
have  also  obtained  brome  by  the  process  described  by  M.  Balard, 
-by  treating  the  mother-waters  of  the  salt  marshes  of  the  plain  of 
Aven,  which  was  sent  to  us  by  our  colleague  M.  d'Arcet. 

If  the  few  experiments  which  we  have  been  able  to  perform 
has  not  afforded  us  that  certainty  of  the  existence  of  brome  as  a 
very  simple  body,  which,  in  the  present  day,  is  properly  required, 
we  consider  it  at  least  very  probable  that  it  is  so.    The  memoic 
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of  M;  Balard  is  extremely  well  drawn  up,  and  the  numerous 
results  which  he  relates  would  not  fail  to  excite  great  interest, 
even  if  it  should  be  proved  that  brome  is  not  a  siinple  body. 

The  discovery  of  brome  is  a  very  important  acquisition  to 
chemistry,  and  gives  M,  Balard  honourable  rank  in  the  career 
of  the  sciences.  We  are  of  opinion  that  this  young  chemist  is 
every  way  worthy  of  the  encouragement  of  the  Academy  ;  atid 
we  have  the  honour  to  propose  that  his  memoir  should  be  printed 
in  the  Recueil  des  Savans  EtrCcngers. 

Signed  Vauquelin,  Thenard,  Ga y-Lussac,  ^Reporter. 

The  Academy  adopts  the  conclusions  of  this  Report. 


Article  V. 

• 

On  Combustion.    By  the  Hev.  J.  B.  Emmett. 
(To  the  Editors  of  the  Annals  of  PhiloaophyJ) 

GENTLEMEN,  Great  Ouseburn^  Noa,  15,  iSlW. 

The  fact  has  long  been  established,  that  when  condensatioU 
takes  place  during  chemical  combination,  heat  is  evolved  ;* 
sometimes  the  quantity  is  so  small  as  to  be  barely  sensible  ;  at 
others,  intense  neat  is  excited,  accompanied  with  emission  of 
light.  The  old  chemists,  supposing  atmospheric  air  to  be  aii 
elementary  substance,  and  finding  its- presence  essential  to  what 
is  ordinarily  termed  combustion,  gave  the  name  of  inflammable 
bodies  to  those  substances  which  emit  both  light  and  heat 
when  exposed  to  the  air  at  an  elevated  temperature;  and 
although  cases  where  both  light  and  heat  are  abundantly  united 
during  combination,  where  air  is  excluded,  and  is  indeed  unes- 
sential^ are  very  numerous,  yet  they  limited  the  signification  of 
the  term  combustion  to  those  cases  which  can  take  place  only 
by  the  agency  of  air,+  which,  in  the  language  of  modern  che- 
mistry, was  supposed  to  be  the  only  ''supporter  of  combustion.^' 
When  the  science  of  chemistry  was  reformed  by  the  French 
philosophers,  since  the  atmosphere  was  then  known  to  be  a 
mixture^  of  two  gaseous  bodies,  of  which,  that  which  consti- 

•  If  any  volume  of  water  be  mixed  with  an  equal  one  of  the  sulphuric  add  of  eoftt- 
merce,  a  great  degree  of  heat  is  excited ;  when  the  mixture  becomes  eool,  it  wlU  not 
occupy  the  measure  of  two  volumes.  Nitric  add  exdtes  less  heat,'  and  the  union  M 
attended  with  less  considerable  condensation.  When  water  and  alcohol  are  mixed,  both 
effects  are  witnessed  in  a  smaller  degree.    The  law  extends  to  all  classes  of  bodies. 

t  This  limitation  is  strictly  proper  in  the  ordinary  alEurs  of  life ;  for  iilasmuch  fis 
both  life  and  fire  are  supported  soldy  by  the  atmosphere,  it  is  the  sensible  and  obvicrus 
supporter  of  combustion. 

5  A  mixture,  because  by  mixing  the  proper  proportions  of  oxygen  ind  azote,  SL  fcom- 
^ound  resembling  atmospheric  sai  is  produced  (except  that  (he  small  propoirtion  of  car- 
bonic add  gas,  aqueous  vapour,  and  minute  quantities  of  some  other  gaseous  bodias,  are 
wanting),  yet  neither  expansion,  compression,  heat,  cold^  or  my  othoc  fsjmptimoi 
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ti^t^.  about  fonr-fifdis  is  almost  inert,  senring  only  to  modprate 
the  energy  of  the  other,  which  consists  of  one-fifth  part ;  they 
asci^ibed  to  this  one-fifth  part,  which  they  denomi^uated  oxygen, 
all  the  properties  formerly  attributed  to  the  whole  atmosphere^ 
which  it  possesses  in  a  high  degree.    They  followed  up  the  old' 
p]atii  limiting  the  cases  of  combustion  to  those  which  cannot 
take  place  without  the  presence  of  oxygen,  which  now  began  to 
t>e  considered  as   the  only  ^'  supporter/'    On   examining  the 
products  of  combustion^  Lavoisier  was  the  first  to  determine 
with  riffid  accuracy^  that  oxygen  becomes  united  to  the  inflam- 
mable body,  that  the  sum  of  the  weights  of  the  oxygen  wliich 
disappears^  and  of  the  combustible  consumed,  is  precisely  equal 
to  the  weight  of  the  product.     Hence  he  inferred  that  at  a  cet- 
tain  temperature,  any  one  of  the  class  of  inflammables  attracts 
the  particles  of  oxygen  so  powerfully  as  to  separate  it  from  the 
caloric  with, which  in  its  gaseous  state  it  is  combined:  hence 
this  caloric  is  liberated*     Hence  he  supposed  all  the  light  and 
heat  that  are  evolved  to  be  separated  from  the  oxygen  gas.*' 
The  old  doctrine'which  recognized  in  oxygjen  the  only  supporter 
of  combustion,  continued  to  prevail,  until  chlorine,  iodine,  and 
perhaps  fluorine,  were  added  to  the  list.    Kow  afl  these  are 
termed  the  "  supporters  of  combustion.'*    Are  the  interests  of 
ecienoe  promoted  by  making  this  distinction  between  supporters 
of  combustion  and  inflammables  ?  In  the  common  affairs  of  life 
the  distinction  is  useful ;  for  the  atmosphere  is  the  only  gaseous 
matter  which  comes  under  universal  notice,  and  popularly  it  is 
with  reference  to  it  that  substances  are  inflammable  or  unin- 
flammable.    But  extend  the  distinction  to  the  four  '^  supporters,*' 
and  we  *find  that  carbon  is  inflammable,  oxygen  being  the  sup- 
porter ;  but  it  is  uninflammable  in  chlorine  and  (if  I  recollect 
facts  distinctly)  in  iodine.     Boron  is  in  the  same  state  :  other 
examples  might  be  quoted ;  but  since  they  will  be  well  known 
to  your  chemical  readers,  1  shall  not  quote  any  others,  particu- 
larly since  these  show  that  a  body  is  inflammable  when  exposed 
to  one  supporter,  but  inert  when  another  is  applied.     Hence 
each  supporter  must  have  its  own  class  of  inflammables. 

But  1  extend  the  application  of  the  query.    Were  our  atmo- 
sphere composed  of  hydrogen  gas,  then  oxygen  gas  and  chlorine 

chftfUiflal  action,  preaehts  itself  s  tiierefose  it  is  merdly  a  mixture.  Besides,  the  proper- 
ties of  oxygen  gas  are  in  nowise  changed;  they  are  only  moderated ;  and  the  azote  pro- 
duces no  positive  effect,  except  that  of  moderating  the  otherwise  too  powerful  energy  of 
the  oxygen. 

*  When  it  is  oonsideired  that  all  bodies  absorb  much  caloric  during  their  conversion 
ipto  the  gaseous  state,  which  they  evolve  again  during  condensation,  it  is  difficult  to  see 
how  rhis  most  eminent  philosopher  could  have  made  any  other  sujpposition;  for  the 
science  was  just  beginning  to  be  franoied ;  he  had  no  means  of  ascertaining  the  quantity 
of  iH^xic  remaining  in  the  product  of  combustion.  Hence,  reasoning  in  a  truly  philo- 
sophical manner,  he  concluded  that,  in  the  case  of  phosphorus  and  iron  especially,  the 
l^t  evolved  is  that  which  is  required  for  the  conversion  of  oxygen  into  a  gaseous  State ; 
and  surely  he  made  anght  assuxnpUoD,  wben  the  oontxarj  cQiud  not  bepioved. 


42d  MeD.  Mr.  EmmeU  on  Combustion.  (pi;8. 

gas  would  be  inflammables.^  Were  it  vapoar  of  salpbRr^'tbeA' 
iroo^  copper^t  ^^^  many  other  metals^  would  be  inflammableB, 
and  sulphur  the  supporter,  while  .2inc:|:  and  charcoal  would  be 
uninflammable.  Were  aqueous  vapour  our  atmospherei  jpota»* 
slum  would  be^  perhaps,  almost  the  only  combustible.^  Hence 
it  a;ppears  that  the  terms  (I  speak  of  their  philosophical  applioa<* 
lion  only)  supporter  of  combustion,  and  inflammoubk  substance^ 
are  merely  relative ;  that  which  is  a  supporter  in  one  case  is^ 
inflammable  in  another ;  and  vice  versA.  But  again,  in  cases  of 
combustion,  why  is  one  body  a  supporter  of  combustion  rather 
than  the  other?  When  light  and  heat  accompany  chemicdl 
combination,  the  phenomenon  ia  properly  and  truly  styled 
combustion  :  each  of  the  substances  contains  a  definite  portion 
of  caloric ;  during  combination  condensation  takes  place;  there*- 
fore,  the  sum  of  tne  content  of  the  interstices  between  the  parti- 
c&es  of  the  bodies  combined  is  diminished,  and  consequently 
heat  is  excited.  If  this  be  accompanied  with  lieht,  why  is  the 
term  combustion  to  be  confined  to  those  cases  which  require  the 
presence  of  oxygen,  chlorine,  or  iodine  ?  Is  not  the  action  which 
takes  place  between  filings  of  copper,  or  iron  and  sulphur,  as 
truly  combustion  ?  The  action  is  the  same ;  the  phenomena  are 
.the  same.  However,  if  it  be  desired  to  place  under  one  general 
head  those  substances  which  resemble  oxygen  in  their  general 
properties,  jthis  is  to  make  a  truly  scientific  arrangement ;  bat 
why  limit  the  term  combustion  to  those  cases  which  require 
their  presence,  whilst  multitudes  of  examples,  answering  every 
.requirement,  can  be  produced,  where.they  need  not  be  present? 

There  is  one  class  of  phenomena  which  extends  through,  and  ' 
(exhibits  itself  in,  every  part  of  an  extensive  scale :  whenerer 
])odies  enter  into  chemical  union,  a  change  of  temperature^ 
accompanies  the  change  which  takes  place  m  the  properties  of 
the  substances.  Metals  become  oxides ;  sulphur,  phosphorus, 
carboc^  and  some  other  bodies,  become  acids ;  potassium, 
^odium^  &c.  alkalies,  if  oxygen  be  concerned  as  the  supporter  of 
tjombustion.  In  other  cases,  as  the  union  of  carbonic  acid  gas 
;to  hydrate  of  hme,  a  neutral  salt  results ;  yet  in  all  cases  of  this 
»order,  condensation  takes  place,  heat  is  evolved  in  various 
(degrees.     Now  since  under  the  influence  of  oxygen,  combustion: 

^  If  a  stream  of  ozjrgen  be  admitted  into  a  vessel  of  hydrogen  gas,  and  aa  elfcttv; 
gpstk.  be  passed  just  above  the  orifice,  a  cone  of  flame  wiU  immediately  appear,  and 
appeacsnces  wiU  be  the  same  as  when  the  stream  is  hydrogen,  and  the  surromiding 
medium  oxygen.  •  .    • 

f  A  piece,  of  copper  foil  inflames  spontaneously  in  vapour  of  solphar :  if  inm.  j9Ti 
copper  nlings  be  mixed  with  sulphur,  on  applying  n  moderate  heat,  violent  ignition 
instantly  takes  place.  .  '   ^ 

i  Zinc  cannot  be  made  to  unite  directly  with  sulphur. 

§  This  may,  perhaps,  be  controverted,  since  charcoal  and  iron,  when  ignited,  ^Aoobi- 
jMse  water ;  but  in  this  case,  external  heat  is  applied ;  nor  do  I  recoUect  to  have  iMs^ 
any  experimental  proof  that  aqueous  vapour  alone  can  support  liie  combustion  of  cfato- 
-nal  or  iron,  -         •      ,, 
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isi  )diat  •  iCiMttbiQfttioa  lyhich  is  attended ,  with  the  eToIutiou  oC 
light,  and  heat^  may  we    not   properly  consider  every  similar" 
ftDt  of  •combination  in  the  same  light?  If  we  do^  the  scale  is 
unbroken;  heat  is  excited  by  every  siich  combination;  when  it 
beoomes  so  intense  as  to  be  accompanied  with  lights  it  i»  ant 
eaample  of  combustion :  the  light  and  heat  are  emitted  by  both 
or  all .  the  substances  jointly  ;  no  one  in  particular  is  the  sup^ 
port^.     Considering  the  subject  in  this  light,  we  have  a  number, 
o£  sabstances  placed  in  regular  order,  whether  galvanic,  that  of 
real  chemical  attraction^  that   of  visible  chemical  attraction, 
which,  makes  no  corrections  for  the  effects  of  cohesion,  temper- 
ature, elasticity,  solubility,  &c.  or  any  other,  and  the  combusti--. 
bility  of  substances  combined,  or  the  ratio  of  the  quantity  oC 
heat  excited  during  their  combination,  will  be  reciprocally  as^. 
their  distance  from  the  extremes  of  the  scale.    If  it  could  be^ 

E roved  that. the  light  and  heat  arise  and  are  derived  from  one 
ody  only,  that  would  properly  be  termed  a  supporter ;  but  since 
this  is  not  the  case,  neither  is  a  supporter,  neitner  is  an  inflame 
mable  (except  popular  language  be  used) ;  but  the  union  of  the 
two  produces  ooth  light  and  heat.  If  the  term  combustion  be 
applied  to  all  cases  where  a  temperature  not  less  than  that  ot 
ignition  is  excited,  ultimately  some  force  or  forces  will  be  deve« 
loped,  whose  operation  may  be  seen  in  every  case  where  condaa.-' 
sa^tion  takes  place,  and  to  which  it  is  to  be  ascribed.  ^ 

If  v/e  examine  Uie  nature  of  the  phenomenon,  the  rationality 
of  what  I  have  stated  will  be  more  apparent.  The  law  seems  to 
be. universal,  that  condensation  or  reduction  of  volume  excites 
hieat.''^  If  then  the  density  of  a  compound  exceed  the  mean 
density  of  its  component  parts,  heat  must  be  excited.  Let  ntf  n, 
be  the  weights  of  two  substances ;  a  and  b  their  specific  gravis 

ties :  the  volume  of  the  compound  =  "^  ab^ '  '^  spec.  gray. 
_  w^v  _,»_ULifi:t  if  then  its  specific  gravity  exceed 

volume/  mb  +  na  ^ 

*"  +  " '  ^  *^  heat  is  evolved  during  the  process  of  combination, 

tn  b   +  tt  a  'ii  ^       •  n  t_ 

because  condensation  is  accompanied  by  the  evolution  of  heat. 
If  the  condensation  be  such  that  the  temperature  of  ignition,  at 
least,  be  produced,  it  is  a  case  of  true  combustion.  Why  then 
arbitrarily  limit  it  to  the  cases  where  the  presence  of  onesofthe 
received  "  supporters  "  is  requisite  ?  It  is  surely  more  scientific 
to  recognize  one  operation  from  the  production  of  the  most 
intcmee  cold  to  the  excitation  of  the  most  powerful  heat,  appli- 
cable to  every  operation  and  combination  of  "  undecompounded 

4  The  end  of  A  rod  of  soft  iroa  may  be  made  red-hot  by  hammering ;  if  a  gas  be 
suddenly  compressed*  heat  is  evolved ;  stamping  heats  metals,  &c. 

t  This  ex^l^t  formula  is  taken  from  the  Retrospect,  and  does  not  materially  difier 
firom  Newton's. 
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substances/'  than  to  propose  limitations^  whtch  make  a  frna^F- 
of  laws  of  action  out  of  one ;  and  then  we  must  consider  every  • 
case  of  chemical  combination  which  excites  the  temperature  of 
ignition;  as  a  case  of  combustion  ;  whether  the  resultant  be  an 
oxide;  chloride;  ioduret;  sulphuret;  phosphuret;  or  whatever  else 
it  may  be.  It  is  also  universally  allowed  that  the -caloric  results 
from;  or  is  evolved  in  consequence  of  the  condensation  which' 
takes  place  ;  *  therefore  its  origin  is  not  to  be  traced  to  either 
substance  singly;  but  to  a  diminution  of  the  specific  heat  which 
is  produced  by  the  condensation  ;  and  hence  the  specific  f  heat 
of  the  product  of  combustion  is  less  than  the  sum  of  the  specific 
Heats  of  its  component  parts.  The  capacity  for  heat  is  generally 
less  than  the  sum  of  the  capacities ;  and  the  difference  between 
the  sum  of  the  specific  heats  before  combustion  and  that  of  the 
product;  whether  oxide,  chloride,  sulphuret,  &c,  is  a  measure  of 
the  heat  evolved  during  the  combustion  ;  yet  in  the  present  state 
of  chemical  science,  the  change  which  takes  place  in  the  capa- 
city cannot  be  made  a  measure  of  the  intensity  of  the  force,  nor 
of  the  quantity  of  heat  evolved :  for  let  a  be  any  very  small 
interval  of  temperature  ;  at  the  first  interval  from  the  true  zero, 
the  temperature  will  be  a,  and  let  the  capacity  or  quantity  of  heat 
absorbed  in  elevating  the  body  to  that  temperature  be  c ;  when 
the  temperature  is  a  4-  a,  or  2  a,  let  the  capacity  be  c' ;  at  tem- 
perature 2  a  +  a  =  3  fl;  let  the  capacity  be  c''^, J  and  so  forth,  to* 
any  assumed  temperature.  Now  at  any  given  temperature,  n  a, 
the  specific  heat  is  the  sum  of  the  quantities  which  have  been' 
absorbed,  i-  e.  the  sum  of  all  the  capacities  =c^  c'  •\-  cf'  +  d"^ 

+  8^5.  +  c'*"  * ;  whilst  the  capacity  at  that  temperature  is  sjmpiy 
ff^"^.    If  then  we  make  the  temperature  the  abscissa  of  a  curve^ 

*  I  am  aware  that  the  phenomena  of  gunpowder,  of  oxymuriate  of  potaah  (I  use'^the 
old-fa^oned  words,  not  being  able  to  discover  any  advantage  of  potassa  over  potash, 
platinmn  overplatina)  mixed  with  sulphur  or  other  inflammables,  and  of  similar  comr 
pounds  are  apparently  xrreconciUble  with  this  statement  But  we  must  remember  that 
the  same  gas,  as  it  exists  in  different  solid  compounds,  has  notia  constant  dflaaity  (atf 
will  'appear  towards  the  conclusion  of  this  paper) ;  and  the  quantity  of  heat  texsaaama^ 
wiU  be  the  greatest  where  the  gas  is  kast  condensed)  i.  e.  whep  united  with  bodies  wl^i^ 
have  least  attraction  for  it  generally.  Now  in  the  manufacture  of  the  oxyrauriate,  or 
h3rperoxymuriate,  or  chlorate  of  potadi,  fittie  heat  is  evolved;  hence  the.  gaa  retafn^ 
much  i^  its  elastic  force,  or  is  but  slightly  condensed ;  hence  it  retains  much  of  it« 
native  energy.  Similarly,  nitrate  of  potash,  or  of  copper,  or  silver,  retains  much  of  the 
energy  of  oxygen ;  but  when  united  to  iron  or  zinc,  little  remains.  Here  wereoe^ 
nise  one  law  of  action :  when  a  gas,  which  Is  a  supporter  of  otmbustiou,  cnten  \f^ 
combination  with  solid  matter,  and  is  not  highly  condensed,  it  must  retain  much  of  it§ 
peculiar  energy ;  and  hence,  much  gas,  containing  but  little  specific  heat,  may  be 
evolved)  even  by  the  combustion  of  a  mixture  of  solid  matters.  Nitre  must  oontani 
much  specific  heat ;  for  azote  is  not  inflammable  i  its  union  with  osygen  lequiiep  l}|f  • 
aid  of  external  heat  t  the  union  of  the  gaseous  compoimda  of  axote  with  oxygen  evolve 
little  heat ;  the  gas  is  not  highly  condensed ;  therefore  the  acid  in  nitre  retains  miiell 
fl€  its  energy.  ' 

•f-  By  speofic  heat  I  mean  the  whole  quantity  of  caloric  or  latent  heat  vhieh  Is  .C9lir 
taiaed  in  a  body.  I  mention  this,  because  by  n^my  writers,  specific  h$!at  and  capadty 
for  heat  are  made  synonimous. 

j:  c,  c',  c",  c''^-^  are  suppofied  to  inaense  ox  decrease  according  to  soiiQie  defiiufiB  Ulr; 
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itM  flfixion  trill'  be  a ;  make  the  area  equal  to  the  speeifie  heat ; 
then  the  capacity  for  heat,  i,  ^.  fluxion  of  the  2ibscissa  x  ordi«- 
natei  will  be  the  fluxion  of  the  area :  hence  the  capacity  is  the 
fluxion  of  the  speoiflc  heat.  When  then  the  ratio  of  at  least 
threie  capacities  of  a  body  shall  be  experimentally  found,  the 
nature  of  the  curve  will  be  known,  since  it  is^^y  i.  In  all  cases 
the  capacities  of  weights,  proportional  to  the  atomic  weights, 
aiid  which  may  be  called  atomic  capacities,  must  be  registered, 
as  also  the  specific  heats  of  the  same ;  these  will  represent  the 
capacities  and  specific  heats  of  the  atoms  thenrselves.  Thus,  if 
the  specific  heats  of  two  atomic  weights  A,  B,  be  S,  s,  the  capa- 
cities will  be  S  and  s :  during  combination,  if  no  change  take 
plape^  the  specific  heat  of  the  compound  will  be  S  +  5 ;  and  the 

capacity  S  +  «;  but  if  a  change  take  place  in  the  capacity,  the 
corresponding  change  in  the  specific  heat  cannot  be  knowa 
until/ y  X  is  known.  If  we  examine  a  number  of  cases,  we  shall 
find  that  during  combustion  the  capacity  is  generally  diminished. 
Using  Dalton's  table  of  capacities  of  equal  weights,  the  atomic 
capacity  (1  atom)  of  oxygen  38*00  +  atomic  capacity  of  hydro- 
gen (1  atom)  21*4  =  59;4  ;  the  capacity  of  aqueous  vapour  =5 
13'95  7  hence  the  diminution  of  capacity,  measured  by  the  same 
scale^  is  45*45.  1  atomic  capacity  of  cnarcoal  1*56  +  2  atoms 
capacity  oxygen  76*00  ^  77*56  ;  that  of  I  atom  of  carbonic  acid 
:^  23" I :  hence  the  diminution  is  54*46.  The  capacity  is  always 
dimioi^hed  when  heat  is  evolved  during  combination ;  but  the 
change  of  capacity  is  not  in  the  direct  ratio  of  thp  heat  evolved, 
except  the  capacity  be  proportioned  to  the  specific  heat,  in  which 
cas^  the  specific  heat  may  be  represented  by  the  logarithmic 
curve. 

In  all  cases  of  .combustion  in  oxygen,  or  of  combination  with 
gaseous  matter,  an  equal  condensation  of  the  gas  does  not  take 
place*  By  the  above-mentioned  formula,  having  given  the  rela^ 
tiy&  weights  of  the  elements  of  a  binary  compound,  the  specific 

aravity  of  one  of  the  substances,  as  well  as  that  of  the  compound, 
lat  of  the  other  may  be  found  5  for  c  being  the  sp.  gr.  of  the 


n»  a .  e 


compoiind,  b  t=  --—-^ .    The  oxygen  being  b,  its  spe- 

cific  gravity,  as  it  exists  in  phosphoric  acid,  =  5*1 ;  in  black 
dxide  of  manganese  3*1,  red  lead  3*2,  iron  mica  2*28,  glass  of 
antimony  2*21,  red  copper  ore  1*47,  oxide  of  arsenic  1*4.  From 
these  examples,  oxygen  seems  to  be  most  condensed  by  those 
bodies  which  have  the  greatest  attraction  for  it,  i.  e.  by  those 
whose  electric  state  is  most  remote  from  that  of  oxygen,  or 
which  have  the  least  force  of  gravity ;  and  these  are  the  bodies 
which  evolve  most  heat  during  combustion.  If  chlorine  be  the 
supporter,  the  inflammables  follow  a  different  order ;  another  with 
iodine ;  and  another  for  sulphur,  8cc.  according  to  their  respect- 
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ive  ord^r  in  the  galvanic  series,  or  in  the  order  of  the  forc^  of 

gravity.  .... 

The  order  of  inflammability  with  regard  to  oxygen  ifc  nearly 
inversely  is  the  atomic  capacity :  the  capacity  of  gold  is  li}'0, 
silver  8'8,  copper  7*04,  lead  4-16,  tia  4'06^  iron  3^4,  zinc  3*4, 
charcoal  1*56^  and  oxygen  being  the  supporter,  those  bodies 
which  have  the  least  atomic  capacity  have  the  most  powerful 
attraction  for  it,  and  evolve  most  heat  during  combustion; 
whilst  oxygen  seems  to  have  the  greatest  atomic  caj>acity  of 
all  known  bodies. 

Since  heat  is  evolved  whenever  condensation  takes  place,  and 
since  when  the  combination  of  two  or  more  bodies  is  attendeil 
with  condensation,  heat  is  evolved,  if  we  consider  every  such 
case  as  an  example  of  combustion,  provided  heat  and  light  are 
both  evolved,  we  recognise  only  one  general  law  applicable  to 
every  case  of  chemical  union,  one  extreme  of  which  is  termed 
combustion ;  i.  e.  that  where  their  electric  states^  or  forces  of 
attraction  are  most  remote  from  each  other  ;  or  rather,  when  they 
differ  most  from  some  one  substance,  on  either  side,  positive  or 
negative,  whose  force  with  each  is  to  be  compared  according  to 
the  electro-chemical  law  of  Sir  H.  Davy. 

Some  cases  of  combustion  are  accompanied  with  flame,  as  in 
the  example  of  sulphur,  phosphorus,  potassium  in  oxyeen ; 
others  are  not,  as  that  of  iron  wire  in  oxygen  gas ;  bismuUi  or 
antimony  powder  in  chlorine.  Here  again  we  may  trace  the 
operation  of  a  general  law.  When  any  part  of  the  combustible 
is  volatilized,  the  combustion,  of  its  vapour  produces  flanie;  if 
not,  flame  is  wanting.  If  a  large  flame  be  made  by  burning 
pitch  or  resin,  a  large  reddish- white  flame  is  produced;  if  a 
large  flame  of  defiant  gas  be  examined,  the  flame  is  whiter,  yet 
red  at  the  top  ;  if  the  common  carburetted  hydrogen  gas  be  used, 
the  flame  is  less  brilliant ;  if  pure  hydrogen,  yet  paler,  and  paler 
in  proportion  to  the  purity  of  the  gases  ;  so  that  if  the  oxyhy- 
drogen  blowpipe  bemused,  the  flame  is  faint  and  small.  Newton 
(who,  as  was  said  of  him,  could  see  more  clearly  through  a  mist 
l^an  others  through  a  microscope)  said,  *^  Flame  is  vapour 
heated  red-hot."  Now  if  we  examine  the  matter  fairly,  we  shall 
find  that  he  was  not  far  from  the  truth.  .  If  much  of  the  inflam- 
mable body,  if  solid  at  a  high  temperature,  as  carbon,  be  volali<^ 
lized,  as  in  the  case  of  resin  or  pitch,  the  flame  is  brilliant,  owing 
to  the  combustion  of  the  volatilized  particles  ;  but  owing  to  Uiear 
excess  (for  much  sOot  is  deposited)  the  flame  is  ired..  In  a  large 
flame  of  defiant  gas,  less  soot  is  produced,  and  the  flame  is 
whiter.  In  the  case  of  common  carburetted  hydrogen  gas,  httle 
or  no  carbon  is  deposited,  and  the  flame  is  whiter:  below  this 
limit,  the  flame  becomes  paler;  so  that  when  Very  pure  oxygen 
and^ery  pure  hydrogen  gas  are  used,  the  flame  is  very  p«le ; 
and  the  purer  the  gases,  the  paler  the  flame.    Hence  then  it 


^ttj^eafS^  that  when  a  soKd  which  evolves  much  light  durhig 

combustion  is  volatilis^ed/  the  vapour  (if  it  may  be  so  called) 

•evolves  light,  most  probably  ih    proportion  to  its   quantity. 

When  this  isdiniiiiifhed/tkequailitity  of  Kght  is  reduced,  until 

•  kmving  at  a  state  of  purity  in  oxygen  and  hydrogen  gases,  the 

'light  and  heat  approach  so  nearly  to  th6  radiant  state  (owing  to 

•the  want  of  a  suflGlcient  quantity  of  matter  in  the  SJAta€)  that 

*t«i?y  little  light  is  evolved.    Hence  we  may  infer,  that  the  quan- 

Itlty  oftfae  light  depends  upon  the  qaantily  of  solid  matter  in 

the  flame ;  for  if  there  be  no  solid  matter,  heat  sufficient  to  melt 

'{>l&titia,  and  to  produce  moiA  vivid  light,  may  pass  through  a 

^tiEnspstrent  medium  without  producing  any  sensible  effect ;  yet 

4f  *rfoMd  mattlgr  be  introduced,  it  will  be  most  vividly  ignited. 

4lfence'a  platiha  wire  may  slowly  Consume  a  mixture  of  oxygen 

^andinflamihable  gas.    The  combustion  is  too  slow  to  produce 

.4ihtne,'  yet  it  i^  i^ufficient  to  ignite  the  wire :  this  is  analogous  to 

.»ito  i6Xpetimerit  of  Wedgwood,  and  also  to  the  ignition  of  spongy 

^iHtina  by  a  stream  of  hydrogen,  which  seems  to  be  bwing  to 

the  liirgtt'Butfece!  of  action  and  the  great  density  of  the  metal. 

'AltfaoQsfa  l^e  q\iantity  of  light  emitted  by  gases  of  the  same 

nature  be  nearly  in  proportion  to  the  quantity  of  ox  jgen  cdri- 

«utttedv'the  law  does  hot  obtain  with  regard  to  diflereht  infltim- 

^tftttd^;  fbr  hydrogen,  which  consumes  the  greatest  quantity, 

Evolves  the  least  light :  the  light  is  in  propottion  to  the  quantity 

of  o^tygen  consumed,  the  intensity  of  the  heat,  the  quantity  of 

tinconsamed  solid  raised  TO  vapour,  its  power  of  emitting  light 

during  combustion  directly,  and  the  quantity  which  escapes 

combustion  in  the  flame,  together  with  its  power  of  obstructing 

light,  inversely. 

Ftom  thephenotiieha  of  cdmbustion  is  derived  a  powerful 
argument  in  favour  of  the  materiality  of  heat  or  caloric.  The 
smallest  spark  vidll  set  fire  to  phosphorus,  and  some  other  sub- 
stances :  from  this  combustion  other  combustibles  may  be 
inflamed  without  limit.  If  then  heat  be  only  a  vibratory  motion 
exteited  among  the  particles,  since  th^  catise  is  iequal  to  the 
effect  5  or  since  the  quantity  of  motion  in  the  exciting  body  is, 
^tral  to  the  whole  elapsed ;  the  quantity  of  motion  in  thfe 
«Mallest  spark  is  equal  to  that  in  the  greatest  conflagration. 
Therefore  a  body  of  given  magnitude  can  communicate  its  own 
fefrce,  qtiantity  of  force  and  velocity^  to  any  assignable  quantity 
^fmqitfer,  i;(4iieh  is  absurd. 

«il ^ 
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ARTiciSs  VL 

On  Gaseous  Bodies,    iBy  ithe  Bey.  J."B.  Emmett. 
(To  the  Editors  of  tfie  Annals  of  Philosophy.) 

GENTLEMEN,  i 

Ik  a  former  paper  I  comitSittec^a  considerable  error  in  deduc- 

.ing  the  law  of  force  in  gises  from  Newtoni  Princip.  lib.  1,  prop. 

.90;  which  I  wish  now  tovcorrect.    Instead  of  taking  that  view 

of  the  subject,  it  aught  to  hav&btw  ^^^estigated  by  prop.  90, 

lib.  2;  for  since  the  pressure  upon  the  whoteadl^ce  of  a  sphere 

.is  equal  to  that  of  a  cylinder  of  eqUal  density  wkhilie  atmosphere 

of  the  sphere  at  all  equal  distances/  whose  bese/is  equal  to  the 

surface  of  the  Sphere ;  and  the  focoa  upon  an  hemisphere  is  equal 

to  that  of  a  si]|[)ilar  cylinder  ivhose  base  is  eqtial  to  the  area  of  a 

great  circle.    f'Hence  the  elastic  ^oroe  of  a  gas  will  be  nearly  in 

proportion  to  its  density.    Many  curious  results  relating  to  the 

.properties  of  ga^es  follow  from  the  proportion ;  but  since  I  have 

not  leisure  to  ma^e  an  arrangeifuent  ready  for  the  next  number 

of  the  AnnalSf  I  shall  content  mya^elf  at  present  with  giving 

notice  of  the  discovery  of  the  error;  %nd  shall  communicate  the 

.proposition,  and  trace  some  of  its  consequences^  by  the  earliest 

possible  opportunity.         .      '     , .      ,  .     , 

'    I      1 1     II I  iiiiMii'i  t   I    Mr  ■  n'      1  'li  t     I        r'^     .'    .1.     i.-  )l\  \.\}ij 
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Tehsc&pkal  Obser^ati6n9  mthe  Mom.    ^  '■>  -   .^X 
By  the  Rev.  J.  B.  Emmed.    .  '  ^     '  ..«J 

(To  the  Editors  of  the -4wwa/5  o/'PAi7o5opi4y*) 
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In  the  figure  (see  next  page)  your  readers  will  find  ail  outMlve 
of  certain  appearancjes  of  the  moon's  surface,  which  Iinam^fn 
my  last  paper.  The  figure  is  not  presented  as  a.finiahad  or'^ven 
accurate  drawing ;  it  merely  represents  the  gener&i  agteeajfai^te 
of  those  parts  on  the  N  boundary  of  Paltts  IMceotts^  ofiHdTelMlil, 
Mare  Crisium  of  Cassini,  which  have  the*appeai'an9^4>f  ri4^^. 
I  have*  not  measured  the  parts  with  the  picroxtM^ten  fierital^^^I 
wish  to  trace  the  lines  to  their  full  extent;  to;  alrtiift'tillttWBe 
correct  outline  of  the  very  nttmerdii^' sJteiht  object^  W^tne 
S  part  than  I  now  possess.  T6  jfr^  thein'  frodl  ^id^i^, 
arising  from  the  shadows  of  ridges^  and  otfefero^Bjeets'tfP^ftftil&r 
nalnre.  will  require  observations  toritipurdSdr' 4  Ic^fckidfeftftle 
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time  before  the  nuoromater  need  be  uied.  Ths  figure  here  given 


is  the  result  of  a  considerable  number  of  obserrattons.  1  first 
obtained  a  view  of  the  .most,  prominent  parts  with  my  xbort 
aerial,  using  a  power  of  about  60.'  A  similar  view  to  what  I. 
then  obtained  is  given  in . Heveljus's  Map,  entitled,  "Tabula 
Selenographica  Pnasium  Generalis,"  (Setenographia,  p.  202). 
The  different  views  obtained  at  various  ages  of  the  moon  are  to 
be  found  in  Maps  Uos.  8  to  20,  in  some  of  which,  parts  of  the 
broad  line  which  runs  almost  parallel  to  the  mai^in  of  Mceotis 
are  most  conspicuous ;  in  others,  some  of  the  lines  which  con- 
nect it  with  Mceotis  are  seen.  In  Cassini's  Map,  given  in 
JgmithV  Optics  (the  only  representation  given  by  that  astronomer 
iV^ich  I  possess),  similar  portions  aie  to  be  ^een. 
■  .  Oa  applying  my  reflector  with  powers  of  130  to  400,  the' 
^^npeaiance  is  asin  the  figure.  A  scienljfic  friend  of  mine  lately 
APtervcd  apart  of  what  is  here  delineated  with  an  excellent  five 
S<^t  achromatic ;  but  having  less  power  and  light  than  my 
ire^eptqr^  he  did  not  see  the  finer  lines ;  and  from  occasional 
.,^^P*'^^  ^  have  haiL  I  have  not  been  able  to  trace  them  to  their 
.4pill.  extent,  although,  on  one  occasion,  I  used  a  power  of  800, 
SVihich  is  very  distinct,  and  has  abundance  of  light.  To  see  the 
^Sppiqarancss,  the  air  should  be  in  such  a  state  that  good  and 
^M^^gtimca  of. the^ stars  may  be  obtained;  the  telescope  must 
have  abundance  of  light,  a  high  power^  and  bft  -^^.tj  %\k4J&-^ 
mounted.    Under  these  circumstances,  it  feewassoJi.'i  \«.'S'\«^^ 


tbftt  tbe  whole  cauuot  be  distbctfy.tmced.at.one.Tiew. .  The 

best  age  of  the  moon  I  have  found  to  be  between  eight  and 
twelve. days  after  conjunction. 

About  the  S  parts  are  similar  appearances,  but  more  compli- 
cated, for  which  reason  I  have  not  yet  obtained  a  complete 
outline  ;  they  run  through  Sarmatia  to  the  W  of  Mare  Caspium 
and  towards  Paludes,  to  which  they  seem  to  be  joined ;  forming 
in  their  course  several  spaces,  which  have  the  appearance  of 
small  lakes.  There  are  similar  appearances  between  S  Extremus, 
Ponti  Euxini,  and  Mare  Caspium. 


Article  VIII. 

On  the  Existence  of  a  Limit  to  Vaporization.    By  M.  Faraday, 
FRS.  Corresponding  Member    of  the  Royal  Academy   of 
,    Sciences  at  Paris,  8cc.* 

It  is  well  known  that  within  the  limits  recognised  by  experi- 
ment, the  constitution  of  vapourf  in  contact  with  the  body  from 
which  it  rises,  is  such,  that  its  tension  increases  with  increased 
temperature,  and  diminishes  with  diminished  temperature ;  and, 
though  in  the  latter  case  we- can,  with  many  substances,  so  far 
attenuate  the  vapour  as  soon  to  make  its  presence  ina{)preci£tble. 
to  ouir  tests,  yet  an  .opinion  is  very  prevalent,  t^nd  1  believe 
general^J  that  still  small  portions  are  produced;  the  tension 
being  correspondent  to  the  comparatively  low  temperature  of 
the  substance.  Upon  this  view,  it  has  been  supposea  that  ev^ry 
substance  in  vacuo,  or  surrounded  by  vapour  or  gas,  having  no 
ehemical  action  upon  it,  has  an  atmosphere  of  its  own  around  it ; 
and  that  our  atmosphere  must  contain,  diffused  through  it, 
minute  portions  of  the  vapours  of  all  those  substances  with 
which  it  is  in  contact,  even  down  to  the  earths  and  metals.  I 
believe  that  a  theory  of  meteorites  has  been  formed  upouthi^ 
opinion. 

Perhaps  the  point  has  never  been  distinctly  considered  ;  and 
it  may  therefore  not  be  uninteresting  to  urge  two  or  three 
reasons,  in  part  dependant  upon  experimental  proof,  why  this 
should  not  be  the  case.  The  object,  therefore,  which  1  shall 
hold  in  view  in  the  following  pages,  is  to  show  that  a  limit  exists 
to  the  production  of  vapour  of  any  tension  by  bodies  placed  ia 
vacuo,  or  in  elustic  media,  beneatn  which  limit  they  are  perfectly 
fixed.  " 

•  Fiom  the  Philosophical  Transactioiis  £<»  1826. 

-I-  By  the  term  vapour,  I  mean  throughout  ihit  paper  that  state  of  a  hoij  in  which  it 
is  permanently  and  indefinitely  elastic. 

X  See  Shr  H.  Davy's  paper  6n  Electrical  Fhenoxnena  exhibited  in  Vacuo.  Philos, 
Txaos.l8SS,]^.i70. 
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'  Dr/WoDaston,  by  aibeautiful  train  of  ai^unieAt  and  obseryt^- 
tion,  has  eone  far  to  prove  that  our  atmosphere  is  of  finite 
extent,  its  boundary  being  dependant  upon  the  opposing  powers 
of  elasticity  and  gravitation.*  Opt  passing  upwards  §om  the 
earth's  surface,  the  air  becomes  more  and  more  attenuated,  in 
ponsequence  of  the  gradually  diminishing  pressure  of  the  superb- 
incumbent  part,  and  .its  tension  or  elasticity  is  proportionally 
diminished;  when  the  diminution  is  such  that  the  elasticity  is  a 
force,  not  more  powerful  than  the  attraction  of  gravity,,  then  a 
fimit  to  the  atmosphere  must  occur.  The  particles  of  the  atmo- 
sphere there  tend  to  separate  with  a  certain  force ;  but  this  force 
is  not  greater  than  the  attraction  pf  gravity,  which  tends  to 
make  them  approach  the  earth  and  each  other;  and  as  expan*^ 
fiion  would  necessarily  give  rise  to  diminished  tension^  the  force^ 
of  gravity  would  then  be  strongest,  and  consequently  would 
cause  contraction,  until  the  powers  were -balanced  as  before. 

Assuming  this  state  of  things  as  proved,  the  air  at  the  limit 
of  the  atmoaphere  has  a  certain  degree  of  elasticity  or  tension; 
and,  althougn  it  cannot  there  exist  of  smaller  tension,  yet,  if 
portions  of  it  were  removed  to  a  farther  distance  from  the  earthy 
or  if  the  force  of  gravity  over  it  could  in  any  other  way  be  dimi- 
nished, then  it  would  expand,  and  existof  a  lower  tension;  upon 
the  renewal  of  the  gravitating  force,  either  by  approximation  to 
the  earth's  surface  or  otherwise,  the  particles  would  approach 
«ach  other,  until  the  elasticity  of  the  whole  was  again- equal  to 
the  force  of  gravity. 

'  Inasmuch  as  gases  and  vapours  undergo  no  change  by  mere 
expansion  or  attei^uation,  which  can  at  all  disturb  the  analogy 
existing  between  them  in  their  permanent  state  under  ordinary 
circumstances,  all  the  phenomena  which  have  been  assumed  aa 
occurring  with  the  air  at  the  limit  of  our  atmosphere  may,  with 
equal  propriety,  be  admitted  with  respect  to  vapour  in  general 
in  similar  circumstances ;  for  we  have  no  reason  for  supposing 
that  the  particles  of  one  vapout  more,  than  another  wee  free  from 
the  influence  of  gravity,  although  the  force  may,  and  without 
doubt  does,  vary,  with  the  weight  and  elasticity  of  the  particles 
of  each  particular  substance. 

It  will  be  evident  also  that  similar  effects  would  be  produced 
by  the  force  of  gravity  upon  air  or  vapour  of  the  extreme  tenuity 
and  feeble  tension  referred  to,  whatever  be  the  means  taken  to 
bring  it  into  that  state ;  and  it  is  not  necessary  to  imagine  the 
portion  of  air  operated  upon,  as  taken  from  the  extremity  of  our 
atmosphere,  for  a  portion  of  that  at  the  earth's  surface,  if  it 
could  be  expanded  to  the  same  degree  by  an  air  pump,  would 
undergo  the  same  changes-:  when  of  a  certain  rarity'  ^t  would 
just  balance  the  attraction  of  gravitation,  and  fill  tne  receiver 
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^ith  TapQttr ;  but  ihen^if  half  were  jfcaken  .out  o£tbe  ifiit&^tvt^ 
TGoiaiuixig  portion^  ii^  place  of  filling  thq  vessel,  wotildi^tdjimt^ 
tha  foFC9  of  ^vity^  would  contract  into' the  lower  hajf  of  £Ui^ 
i^^yeTf  unti^  bjr  the  approximation  of  their  ]parti^^ 
the  vapour  there  existing  should  have  an  elasticity  eqnal  to  the 
foii9&  of  gravity  to  which  it  was  subject.  This  is  a  necessior^ 
ponseqoeno^  of  Dr.  Wollaston's  argument.  ,      /ts 

There  is  yet  another  method  of  diminishing  the  elasticity'^ 
:vapoury  namely,  by  diminution  of  temperature.  With  respect  to 
the  most  elastic  substances,  as  air»  and  many  eases,  the  cbmp^- 
natively  soiall  range  which  we  can  command  beneath  domijio^ 
temperatures-  does  nothing  more  at  the  earth^s  surface;  thad 
diminish  in  a  slight  degree  their  elasticity,  though  two  (f  tKrcfii 
of  them,  as  sulphurous  acid  and  chlorine,  have  been  in  pktt  con* 
densed  into  liquids.  But  with  respect  to  innumerable 'b6^e|Q 
their  tendency  to  form  vapour  is  so  small,  that  at  common  i^np^ 
peratures  the  vap6ur  produced  approximates  in  rarity  to  the  ait 
upon  the  limits  of  our  atmosphere ;  and  with  these,  the  powe^ 
We  possess  of  lessening  tension  by  diminution  of  temperatbr^ 
znay  be  quite  sufficient  to  render  it  a  smaller  force  than  its 
opponent  gravity ;  in  which  case  it  will  be  easy  to  comprehenr 
that  the  vapour  would  give  way  to  the  latter,  and  be  entifeli 
l^ondensed.  .  The  metal,  silver,  for  instance,  when  violentU 
heated,  as  on  charcoal  urged  by  a  jet  of  oxygen,  o^  by  tlie  oxir 
hydrogen,  or  oxy-alcohol  flame,  is  converted  into  vapour ;  Icrwo: 
the  temperature,  and  before  the  metal  falls  beneath  a  white  heat^ 
the  tension  of  the  vapour  is  so  far  diminished,  that  its  existetice 
becomes  inappreciable  by  the  most  delicate  tests.  Suppose, 
however,  that  portions  are  formed,  and  that  vapour  of  a  cerlsm 
tension  is  produced  at  that  temperature,  it  must  be  astonishingly 
diminished  by  the  time  the  metal  has  sunk  to  a  mere  red  heat; 
and  we  can  hardly  conceive  it  possible,  I  think,  that  the  silyer 
should  have  descended  to  common  temperatures,  before  itb 
accompanying  vapour  will,  by  its  gradual  diminution  in  tension, 
if  uninfluenced  by  other  circumstances,  have  had  an  elastic  force 
far  inferior  to  the  force  of  gravity;  in  which  case,  that  moiiient 
at  which  the  two  forces  had  become  equal,  would  be  the  t^t 
mooientin  which  vapour  could  exist  around  it;  the  metal  ^t 
every  lower  temperature  being  perfectly  fixed.  ** 

I  have  illustrated  this  case  by  silver,  because,  from'  the  K?^ 
temperature  required  to  make  any  vapour  appreciable,  the 
can  be  little  doubt  that  the  equality  of  the  gravitating  and  eiik 
forces  must  take  place  much  above  common  temperatures/  Mtl 
therefore  within  the  range  which  we  can  command.  But  jtM^ife 
is,  I  think,  reason  to  believe,  that  the  equality  in  these  fdi^ik, 
at  or  above  ordinary  temperatures,  may  take  place  with  bd^iils 
far  more  volatile  than  silver;  with  substances  indeed  whic^  boil 
under  common  circumstances  at  600®  or  700®  F.      ^  t 
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;]fi^*l  Jii^irQ/forn)Qr|v  shown.*  sqme  cleau  merpury  \le  tat  at 

.SlWSpi^^^  ft  piec^  of  gbldleaf  irtlttafiec('tff 

ffi^  igp4er  jpaxiy  tte  stopped fc^  which  it  itf  cWsefl,:  iiW» th« 

^filip,  left  fcr  SfQme  months  at'  a  temperature  of  iiomOQP'io^i^i 


gQi^  l^af  .will  befdund  wti^tened  by  amalgamktidn,'  in'  «<o^ 
^q^eace,6f  the  vapoi|r  wliicH  Hsesf  from  the  mercurjr'b)feii^at!!^| 
Mt  upon  making  tue  experiment  in  *the  \Viiiter  of  1824-6',  T^w 
^^te  ,t0r  obtain  the  enect^^  near  thie  gold  Yt^iirA 

^^QOght  to  the,  sdrface  of  the  mercury ;  and  I  am  now  inclihed 
p.b^ve^  because  the  elastic. force  of  any  vapotit  wbicih  iher 
l¥f^pi|ry  could  have  produced  at  that  temperature  was  less^th^ 
<Jie!ifoTce  of.  gravity  upon  it^  and  that  consequently  the  merctirj^ 
wa?.  then  p^rf^ctly  fixed. 

;^^,  Su;  Humphry  iSavy^  in  his  experiments  oh  the  eletitrrcd  phe^ 
xxof^^i^a'^Xiubitedih  vacuo,  found,  that  when  the  temperature 
Of/ihe  y?icuum  above  mercury  was  lowered  to  20^' F.  no  futth^lr 
qiminutionjl .  even  down  to  —  20°  F.  was  able  to  eflfect  an^ 
l^hangCj  .^s'to  the  power  of  transmitting  electricity,'  or  in  the 
tumiqoiis  ^pearances ;  and  that  these  phenomena  were  thM 
}^early  of  the  same  intensity  as  in  the  vacuum  made  bvei^  iih.^- 
jEienicef  in  conjunction  with  the  preceding  reasoning,  I  amle^ 
^o  CQndu4e|  tnat  they  were  then  produced  independent  of  toy 
^pour  .,ot  ihe  inetalsj  and  that  under  the  circumstances 
aescribpd;  no  vaijpour  of  mercury  existed  at  temj[)eraturfe& 
)tieneftth20°.F.  '  '  '    ;  . 

.  Cpnioentrated  sulphuric  acid  boils  at  about  600°  P.  but  as  thfe 
temperature  is  lowered,  the  tension  of  its  vapour  is  rapidly  dimr- 
nished^,  Signor  BellaniJ  placed  a  thin  plate  of  imc  at  thb 
^n|)p^r  part  of  a  closed  bottle,  at  the  bottom  of  which  was  sdm^ 
concentrated  sulphuric  acid.  STo  actibn  had  taken  place  at  the 
tfA  of  two  years,  the  zinc  then  remaining  as  bright  as  at  first ; 
"^pdj  this  fact  ia  very  properly  adduced  in  illustration  of  the 
fixedness  of  sulphuric  acid  at  common  temperatures.  Here  I 
Is^ould^  again  presume,  that  the  elastic  force  which  tended  to 
^tbrm  vapOur  was  surpassed  by  the  force  of  gravity^ 
r  Whether  it  be  admitted  or  not,  that  in  these  experiments  the 
jUnait  of  volatilization,  according  to  the  principle  of  the  balance 
!m  (forces  before  stated  had  been  obtained,  I  think.  We  cto 
hardly  doubt  that  such  is  the  case  at  common  temperatures, 
»;it|i  r^pp^ct  to  the  silver,  and  with  all  bodies  which  bear  a  high 
.temperature  without  appreciable  loss  by  volatilization,  as 
l^jaltm^^'  gold,'  iron,  *  nickel,  silica,  alumina,  charcoal,  8cc.  j  ind 
icansequeyitfy  that,  at  common  temperatures,  no  portion"  of 
^IjJ^bdijr  iises  from  these  bodies  or  surirounds  therA  ;*  that  they  are 
l^ej^jlj^^d.tiru^  fixed;  and  that'  none  of  them  can  exist  ii(i  the 
^^|fp.^]^here  in  the  state  of  vapour*  ^ . 
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Ba^  Aereis  another  force^  independent  of  that  of  .^vkyi  at 
least  of  the  general  gravity  of  the  earthy  which  appearH  to  mei 
sufficient  to  overcome  a  certain  degree  of  vaj^orowi  elttsUcity^ 
and  consequently  competent  to  the  condeoaation  of  vapour  of 
inferior  tension,  even  though  gravity  should  be  su^pend^ ;  I 
inean  the  force  of  homogeneous  attractioni. 

Into  a  clean  glass  tube,  about  half  an  inch  iq  diameter^  intxo* 
duce  a  piece  of  camphor :  contract  the  tape,  at  the  lamp  ahotti 
four  inches  from  the  extremity ;  then  exhaust  i^  and  seal  it  her* 
metically  at  the  contracted  part ;  collect  the  camphor  |;o  one  end 
of  the  tube ;  and  then,  having  placed  the  tube  in  a  convenient 
position,  cool  the  other  end  slightly,  as  by  covering  it  with  a 
piece  of  bibulous  paper  preserved  in  a  moist  state  by  a  basin,  of 
vrater  and  thread  of  cotton  ;  in  this  way,  a  difference  in  temper- 
ature of  a  few  degrees  will  be  occasioned  between  the  ends  oi 
the  tube,  and  after  some  days,  or  a  week  or  two^  crystals  of 
camphor  will  be  deposited  in  the  cooled  part ;  there  will  not^ 
however,  be  more  than  three  or  four  of  them,  and  these  will 
continue  to  increase  in  size  as  long  as  the  experiment  is  undis^ 
turbed,'  without  the  formation  of  any  new  crystals,  unless  the 
difference  of  temperature  be  considerable. 

A  little  consideration  will,  I  think,  satisfy  us,  that,  after  the 
first  formation  of  the  crystals  in  the  cooled  part,  thev  have  th« 
power  of  diminishing  tne  tension  of  the  vapour  of  camphor, 
oelow  that  point  at  which  it  could  have  remained  .unchanged  in 
contact  witn  the  glass,  or  in  space :  for  the  vapour  of  the  cam- 
phor is  of  a  certain  tension  in  the  cooled  end  ot  the  tube,  which 
it  can  retain  in  contact  with  the  glass^  and  therefore  it  remains 
unchanged ;  but  which  it  cannot  retain  in  contact  with  the 
crystal  of  camphor,  for  there  it  is  condensed^  and  oontinual}y 
adds  to  its  mass.  Now  this  can  only  be  in  consequence  of  a 
positive  power  in  the  crystal  of  camphor  of  attracting  other  par-» 
tides  to  it;  and  the  phenomena  of  the  experiment  are  such  as 
to  show,  that  the  force  is  able  to  overcome  a  certain  degree  of 
elasticity  in  the  surrounding  vapour.  There  is,  therefore,  no 
difficulty  in  conceiving,  that  hy  diminishing  the  temperature  of 
a  body  and  its  atmosphere  of  vapour,  the  tension  of  the  latter 
may  be  so  far  decreased,  as  at  last  to  be  inferior  to  the  force 
with  which  the  solid  portion,  by  the  attraction  of  aggregation, 
draws  the  particles  to  it,  in  which  case  it  would  immediately 
cause  the  entire  condensation  of  the  vapour. 

The  preceding  experiment  may  be  mad^  with  iodine,  and 
niany^  other  substances ;  and  indeed  there  is  no  case  of  distinct 
qrystalUzation  by  subUmation^  which  does  not  equally  afford 
etidence  of  the  power  of  the  solid  matter  to  overcome  a  positive 
degree  of  tension  in  the  vapour  from  which  the  crystals  are 

•  CVop^QOpppij^.li^)^^  oiade  of  antimoDy,  naphthiljin^  aialis  tai3^  Ac  jkct 


fbtmed.  The  same  power,  or  the  force  of  aggregation,  is  also 
illustrated  in  crystallizing  solutions ;  where  the  solution  has  a 
tendency  to  deposit  upon  .a  crystal,  when  it  has  not  the  sanx^ 
tendency  to  deposit  elsewhere. 

It  may^  be  imagined  that  crystallizatioa  would  sc£ircely  go 
on  from  these  attenuated  yapourSi  as  it  does  in  the  denser  state&f 
of  the  vapours  experimented  upon.  There  is,  however,  no  good- 
reason  for  supposing  any  difference  in  the  force  of  aggregc^tipa 
of  a  solid  body,  dependant  upon  changes  in  the  tensioi^  of  the; 
vapour  tibout  It ;  and  indeed,  generally  speaking,  the  method  I. 
have  assumed  for  diminishing  the  tension  of  the  vapour,  namely,, 
by  diminishing  temperature,  would  cause  increase  in  the  force 
of  aggregation. 

Such  are  the  principal  reasons  which  have  induced  me.  tq 
believe  in  the  existence  of  a  limit  to  the  tension  of  vapour,  {f 
I  am  correct,  then  there  are  at  least  two  causes,  each  of  which  ia 
sufficient  to  overcome  and  destroy  vapour  when  reduced  to  ar 
certain  tension ;  and  both  of  which  are  acting  effectually  witK 
numerous  substances  upon  the  surface  of  the  earth,  and  retain* 
ing  them  in  a  state  of  perfect  fixity,  I  have  given  reasons  for, 
supposing  that  the  two  bodies  named,  which  boil  at  about  600° 
F,  are  perfectly  fixed  within  hmits  oflow  temperature  which  we 
can  command  ;  and  I  have  no  doubt,  that  nearly  all  the  present 
recognised  metals,  the  earths,  carbon,  and  many  of  the  metallic 
oxides,  besides  the  greater  number  of  their  compounds,  are  p^r-* 
fectly  fixed  bodies  at  common  temperatures.  The  smell  emitted 
by  various  metals  when  rubbed  may  be  objected  to  these  con- 
clusions, but  the  circumstances  under  which  these  odours  ara 
produced  are  such  as  not  to  leave  any  serious  objections  o^.  my 
mind  to  the  opinions  above  advanced. 

I  refrain  from  extending  these  views,  as  might  easily  be  done, 
to  the  atomic  theory,  being  rather  desirous  that  they  should 
first  obtain  the  sanction  or  correction  of  scientific  men,  i 
should  have  been  glad  to  have  quoted  more  'experiments  upon 
the  subjeqt,  and  especially  relative  to  such  bodies  as  acquire 
their  fixed  point  at,  or  somewhat  below,  common  temperatures. 
Captain  Franklin  has  kindly  undertaken  to  make  certain  experi- 
ments for  me  in  the  cold  regions  to  which  he  has 'gone,  and 
probably  when  he  returns  from  his  arduous  undertaking,  he  may 
have  Some  contributions  towards  this  subject 
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Atiouhfifiome  Volcanic  Erupttons.i$L  ih  the  -Mrttcfr  ifJApUki^ 

\  Pn^HBarsoB  Daubrny  obi«er^^  in  .hw  DqpcriptiQR  pf.wtij/f^ 
and  eictinot'  volcmos  late)/  nvi^e^i.in  lh^  -^^^i^^^fl^^ 
'^.tB  the  islaods  of  Jap^D,  ten  volc^uo^  hare  fbe^p  oi^uiAtfi^j^ 
but  little  is  known  oonoerniiig  them ;  '!.aa4  ^^  M^^jl  ¥^?^< 
in  particular  three  volcanos  in  Jes^Oi.  the  B9rti}eninaQ^  q^^.t^ 
Japanese  islands,  with  two  diminutiFe  cones  on  islancU,^[ie^^]) 
south-western  extremity^  and  one  volcano  iia  S^z]4;ng..)^y^^ 
tiie  mo$t  southern  island  called  Kiou^siou.  ^Inr  i^\»\  ^wC^flpy 
of  information  respecting  so  considerable  a  ppctiQ^,  gfr^ihff^ 
▼olcanic  chain  extending  from  the  peninsuU  Qf  ]^aipt^Q$%^i^ 
tbrqugh  the  Kurule  islands  and  those  of  Japan  fo  tbf^  |$ro^  f£ 
Loo  Chooy  and  thence  to  Formosa,  and  tba  rbillipi^ia^;tbff  ^1^ 
joined  poirtioulars  of  volcanic  eruptions  in  NiphoBi  ^eifii^ft^ 
and  laigest  island  of  the  Japan  group,  and  al^p  iiy  KiiCm-;^^^!^ 
cgitaracted  from  Titsiogh's  Illustrations  of  Japan,  ^yl^ifi^p^Ui 
jablorto  such  of  our  readers  as  ai;^:  interested  in  tbe.^^j^^ 
They  h^e  .been  derived  from  some  collections  relative  ^9;  |I^ 

£h»nomena  of  volcanos,  made  whilst  engaged  in  studying  the 
istory  of  MetfeoTitesy  r^h.  the-  immediate  view  ^:P!^6p^MWgithe^ 
means  for  iuT^stigalt^ng  the  question,  i^^ethe^  any  ^Qf|^<>f^f 
coiucidences  iq  point  .of  time  could  be.  detected  |>etWQen^^% 
descents  of  meteorites  apd'tbe  eruption^  of  voicanos^t«ai^  ^|^ 
tii^^uk^ri^r^efili^  pflaying  the  foundatioi^  of  a  treatiae;p^(vpl' 
enniftpj^s^omena^this  design,  however,  has  been  nltog^M 
iliifei^ed  by. U»^  .'publication,  of  Dr.  .Daub^ny^s  excellentwc^ff^ 
which  comprises  neatly; all  the  infornmtion  on  volcanps  tha^i^)i|^ 
present  writer  had  been  able  to  coUeqt.  But  in  a  few  insta^q^^ 
as  ia  the.f>re8ent  one,  the  'Collections  alluded  to  afford  partl^u- 
lars  unnoticed  by  Dr;  P»  and  these  it  may  now  be  usefiil  q^:^^ 
fiionaUy  t0  give  lo  tbe  public  in  thi^  Journal.  ;  .1  jifi 

The  following  extracts  from  M,  Titsingh's  work  X^  ar^  wVitt^ 
tnft  confused,  and  in  ^me  places  in  an  obs^cure  mapner^i.^fi^ 
exhibit  perhaps  a  degree  of  oriental  hyperbole,  or  .^  le^l^.^f 

*  ,S«:  Ac  present  vol.  p.  2116.  '/.','    ''<^^ 

t  Although  the  idea  bf  the  pt^ectien  of  meteotitefr  froth  To]<^nb^^hllp^ftte 
Clouded  by  the  beat^nfoiued  vmtoM.  oa  their,  oacme  nd'originv  jer^emiJii 
manj  facts  fiespecdng  the  meteors  from  which  they  descend,  and  the  mine;aLuin^ 
institution  A  th^  substances  themsdves,  which,  render  it  necessanr  "liJT^dS 
ihorough  investigation  of  ^ehrliistofryj  to  fi^iti'ti^'  fall  the  phttUtlbraft'^  iiwcliios. 
That  meteorites  camlot  be  emitted,  4u  xv(VI^.Aft>m<'«ftIttilOS(  ap^rliceitjii^;  ^\ik 
^tmi  tho  causes  of'  volcf^iio  phaetiomen^  a^f  intjim^Iy,  ^I^d,  ta  ^ose  of-  ^^plf^f^M^ 


t  lUustrations  of  Japan ;  by  M.  f  itsingh,  tn^ulfitiA  from  the.  French  by  I^edoic 
IShoberL    Xiondon,1822,4to.    ,  ..u.  .^.^      ;    /  ^  ,.  "iXf  .j^^r 


exaggeration  arising  frorn^e  ^fear^  apd  sufferings  of  the  nar- 
rators. They  hare  also^  it  is  probable/  undergone  some  altera^ 
ti^ft^i||/^a|Ju>JJ^t>^feo»^  their :  sncqewve  trai^slation  frppa  t^€ 
Japanese  language  into  Dutch,  and  thence  (perhaps  thirougn 
thS^^eiifch)  Ttoto  EfagBai/^^  Although Hh^  do  iot  pr^fenti^y 
lidVil  feAttireis  in  the  histdfy  Of  voldanos,  they  may  MarteUo 
^liQf^'lIrat'tbose  of  Ja|yaii  eite  among  the  most  "active  ^A  tM 
f^Wf;  ^d'the  SwiUOwing^up  of  the  twenty-seven  viHa'ges'ia 
tfti^'p^dyin0cf  of  ^nauo  "vf^uld  ap^iear  to  be  a  paralld  ease  to  the 
^iBetioii^enb)!  exhibited' by  the  mountain  Papandayatig  in  Jaira) 
d«s^ribea>*by  Dr.  Horsfield.* 

V.  It  is*  ifiok  ea^  to' decide  whether  the  convulsions  recorded  of 
thf^^  Mciutitsiins  Uiteeh  and  Miyiyama  in  the  island  of  Kioa-*siou^ 
Wetf*  rtally  of  a  rofcanic  nature  or  not :  if  they  were,'  the  descenll 
li^  ^!il6  ^at^f  produced;  as  at  Vesuvius,  by  the  cond^tisatioti  df 
tfcfe'v&pourik  emittied  by  the  crater,  or,  as  in  the  Andes,  by  tlfd 
iS[idting  of  the  snow  upon  their  summits,  caused  by  the  «tup4 
tidns,  ha6  dbubtless  been  mistaken  in  thie^  narrative,  M  %h6 
ejection  of  water  from  the  volcanos  ;  an  error  which  hAh'm6f0 
watt  once' been  committed  by  describers  of  volcainicj^aenomeidti 
in  Europe.  TE.W.  Rf" 

•'  Ittthfeb^glmiirigof  the  month  of  Seplr.  17«»,  MiTHsrAgM 
f ef6eiV6d '  from  YedO'the  followiilg  particMafs^  of  th^  drefldftfl 
lavages  occasioned  by  the  emptionof  t^e  votcan'o;  Asama^^ 
diki,  in  the  districts  bf  ©joxou^'and  Zitii^oti.  -    '     * 

^•Orithe'28th  of  the  sixth  mfonth  <>f  the"  third  yfeftr(F%b-m«V 
^Jtily  27,  1783),  at  tight  o'clock  In' the  fittOt-iMng,  tb^re  A^osef'itt 
tllfe  province  of 'Sinano,f  a  teiry  stroft^  eafet'tvind,  ^acdompiahijedl 
with  a'doU  noise  like  that  ofW  ekrthqtiaike/  which  inti^iased 
dtfily,  and  foreboded  the  most  disastrous  consequences.  •    •    '  | 

'Oh  the  4th  of  the' seventh  month  {Anp  1),  there  Virss  » 
tremendous  noise,  and  a  shock  of  an  earthquake  ;th^  walls  of 
the  houses  cracked,  and  Seemed  ready  to  tumble;  eac^  soccess-^ 
i¥fe' ilhock  was  more  violent,  till  the  flames  bni^t  forth;  with  a 
i^itifid  tiproar  from  the  summit  of  the  mountain,  foUowed  by  'sl 
irenr^ndous  eruption  of' sand  and  stones  ^.  though  iii  ^was  broad 
day,  every  thing  was  enveloped  in  profound  darkness  through 
iVirJ^dcbith^fl^uaEies  alone  threw  at  tinges  a  luHd  light.  Till  the 
4tb  of  August,  the  mountainr  never  ceased  to  cast  up  sand  andl 

*';!,,Tb^  large  village  of,  Sakamoto,  arid  several  others  8Jitua,te,d  at 
Jliie  -ibotof -the  volcano^  were  soon  reduced  to  ashes  by  the 
Igjiit^d  ^matter  which  it  ttrojected,  and  by  the  flames  whk»h 
^rjii^  iirom . the  earth.  "The  mhabitants  fled;  biit  the  c^ha^ni^ 
cvery^where  formed  by  the  opening  of  the  ground  prevented 

•  SccDaubeny'sVolcanos,  p.  317.  .  jL  ,   • 

•f  A|i  extensive  eeotnl  piovi&ee  of  the  island  9f  N!f<9ii|  id  &e  ~nbrili-wi»t  of  Kai  and 
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their  eftcape,  a&d  in  a  moment  a  great  nCimber  bf  pertonB  wer6 
swallowed  up,  or  consumed  by  the  flames ;  yiolent  shocks  con-» 
tinned  to  be  felt  till  the  8th  of  the  seventh  month,  and  were  per- 
ceptible to  the  distance  of  twenty  or  thirty  leagues :  enormous 
stones  and  clouds  of  sand  were  carried  by  tbe  wind  towards  the 
east  and  north. 

The  water  of  the  rivers  Yoko-gawa  and  Karousawa  boiled ; 
the  course  of  the  Yone-gawa,  one  of  the  largest  rivers  of  Japan, 
was  obstructed,  and  the  boiling  water  inundated  the  adjacent 
country,  doing  incredible  mischief.  The  bears,  hysenas,  and 
other  beasts  of  prey,  fled  from  the  mountains,  and  flocked  to 
the  neighbouring  villages,  where  they  devoured  the  inhabitants, 
br  mangled  them  in  a  horrible  manner.  The  numloer  of  dead 
bodies  flpating  upon  the  rivers  was  incalculable. 

About  the  middle  of  the  same  month,  a  more  circumstantial 
account  of  this  phaenomena  w^  transmitted  to  me  from  Yedd. 
It  is  in  substance  as  follows : 

From  the  4th  of  the  seventh  month  (Aug.  1),  there  was  heard 
night  and  day  a  rumblinj^  like  that  of  very  loud  thunder,  which 
gradually  increased  in  violence.  On  the  6th,  a  shower  of  sand 
and  ashes  fell  on  all  sides ;  and  on  the  6th,  the  volcano  projebted 
at  Ouye-wake  an  immense  quantity  of  stones,  some  of  which  were 
so  large,  that  two  persons  were  not  able  to  carry  them.  Twenty- 
seven  villages  were  swallowed  up,  and  four  only  escaped,  namely^ 
Matsyeda,  Yasouye,  Takasakie,  and  Fousie-oka.  At  the  last 
of  these  places,  there  fell  a  shower  of  red-hot  stones,  each 
weighing  four  or  five  ounces.  At  two  o'clock  the  same  day, 
the  mountain  Asama  cast  forth  a  torrent  of  flames  and  balls  of 
fire ;  the  earth  shook  in  a  frightful  manner ;  the  whole  country 
was  enveloped  in  darkness,  and,  though  mid-day,  it  was  not  to 
be  distinguished  from  the  darkest  night.  The  thunder  was  so 
tremendous  that  the  inhabitants  were  paralyzed  with  terror  to 
such  a  degree  as  to  appear  inanimate.  About  ten  o'clock  there 
fell  small  stones  mixed  with  sand  and  ashes  at  Fousic-oka^  the 
gronnd  was  covered  with  them  to  the  depth  of  ei^t  or  nine 
inches ;  at  Yasouye  they  were  fourteen  or  fifteen  inches,  and  at 
Matsyeda  three  feet  deep.  All  the  growing  crops  were  totally 
destroyed. 

On  the  7th;  about  one  o'clock,  several  rivers  became  dry ;  at 
two  a  thick  vapOur  was  seen  at  Asouma  over  the  river  Tane- 
gawa,  the  black  muddy  water  of  which  boiled  up  violently.  An 
immense  quantity  of  red-hot  stones  floating  on  the  sur&ce  gave 
it  the  appearance  of  a  torrent  of  fire.  Mokou,  one  of  the  life- 
guards, and  a  great  number  of  men  and  horses,  wfere  swept 
away  by  the  ourreiit,  and  cast  on  shore  at  Nakanose,  or  carried 
aloi4  bv  the  river  Zio-iofei^wa. 

On  the  8th,  at  ten  in  the  morning,  a  torrent  of  sulphur,  mixed 
with  roi^ks,  large  stones  and  mud^  rushing  firom  the  mountain^ 
precipitated  itself  into  the  river  Asoutta-^wa^  ia  the^  dittri^ 


:of  Djozoa  and  €^emba«kpTi^  and  swelled  it  so  prodigiously  that 
it  overflowed,  carried  away  houses,  and  laid  waste  the  whole 
country.    The  number  of  persons  who  perished  was  itumense. 

At  Zinya-tchekou,  on  the  road  to  Naya-kama,  there  wem 
incessant  and  violent  shocks  from  the  6th  to  the  8th. 

At  Sakamoto-tchekou,  there  was  a  continued  showex  of  red- 
hoi  stones  from  the  5th  to  the  6th. 

At  Fonsio-tchekouy  gravel  fell  in  an  incessant  torrent. 

At  Kouraye-sawa,  there  fell  such  a  prodigious  quantity  of 
red-hot  stones,  that  all  the  inhabitants^  perished  in  the  flames^ 
with  the  exception  of  the  chief  magistrate  :  the  exact  number  of 
the  dead  is  not  known. 

Oh  the  9th,  about  one  o'clock,  large  trees-  and  timbers  of 
houses  began  to  be  seen  floating  on  the  river  of  Yedo,  which 
-was  soon  afterwards  completelv  covered  with  the  mangled  car- 
casses of  men  and  beasts.  In  the  country  of  Zinzou,  the  devas^ 
tation  extended  over  a  tract  of  thirty  leagues* 

At  Sioi»io«  Asouma-kori,  and  Kamawara-moura,  at  the  ^ot 
"of  Mount  Asama,  all  tbe  inhabitants  perished  except  seventeen^ 

Half  of  the  village  of  Dai'zen-mouta  was  carried  awdy  by  the 
lava. 

•  The  villages  of  Nisikoubo-moura,  Nakai-moura>  Fao-mot|ra, 
ELousaki-faramoura,  and  Matski-«moura,  totally  disappeared. 

At  the  village  of  Tsoubou-moura,  the  warehouse  of  Souki^ 
eayemon  was  preserved ;  all  the  other  houses,  with  the  inhabit 
tants,  were  swept  away  by  the  fiery  deluge. 

The  villages  of  Tsoutche wara-n^ouraj  Yokokabe-moura,  Koto*- 
aioura,  Kawato-moura,  Fa-moura,  Kawafarayou-moura,  and 
Farada-moura  were  likewise  swept  away. 

Fifty-seven  houses  of  the  village  of  Misima-moura  were  swal- 
lowed up,  and  sixteen  persons  carried  away  by  the  torrent> 
which  every  where  left  a  sediment  of  sand  of  the  depth  of  ten 
feet.  . 

At  Gounba-kori,  Kawasima  and  Fara-moura,  out  of  153 
houses,  six  only  were  left ;  the  others  were  carried  away. 

The  whole  village  of  Obasi-moura  disappeared. 

The  village  of  Ono-moura  and  the  guard-house  of  Mokou 
Were  swept  aw^ay  by  a  torrent  of  boiling  mud. 

The  village  of  Yemaye-moura  was  completely  buried  by  sand. 

Many  other  villages,  besides  those  here  named,  either  partly 
disp,ppeared  with  their  inhabitants,  or  were  swept  away.  It  was 
iqipossible  to  determine  the  number  of  the  dead,  and  the  devas* 
t^;pn  was  incalculable.    P.  97 — 100.  % 

*  Onthe  18th  of  the  first  month  of  the  fifth  y^ear  Kouansei 

793),  about  five  o'clock  in  the  afternoon,  the  whole  summit  of 

le  mountain  of  Unsen  fell  in,  and  the  cavity  thus  (formed  was 

§Q  4€iep,  that  it  was  impossible  to  hear  the  noise  naade  in  faUing 
y  the  stones  that  were  thrown  into  it.    Torrents  of  boiling 
water  gushed  from  all  paits^  and  the  vapour  which  rose  from  it 
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i«8m1>IetS  a%hMk.  dmbke.    The  b^tit»  ^Imjihiia^^ 

On  the  6th  of  the  second  month,  there  was  aa  eni|)tionb£llMf 
Yokano  of  Biv^o-no^koobi,  aboat  half  ^  league  If om  its  ainaitoit. 
The  iiames  ascended  to  a  great  beight;  the  laT^i  wUdii^D 
dowti  spread  with  rapidity  at  the  fodt  pfthrmoiiirtiiin,  andiiia 
few  days  the  whole  country,  for  sevepal  milea  roand,  waui<M 
flames.  The  fire  consumed  all  th^  trees  on  the  neighbooiiBg 
heights,  and  the  valley,  in  which  it- made  the  greatait 'hawoc^ 
was  soon  covered  with  relics  of  burnt  matter^  and  fiUediiwMi 
atones  and  ashes.  The  fire  was  not  like  ord&s^aiy  fire^*  ii:  was 
sparkling  and  of  a  reddish  colour,  interrupted  fifom  time  to  titBMi 
by  brown  biases.  On  the  1st  of  the  third  months  at  ten  otclook 
at  night,  a  tremendous  earthquake  was  felt  ihraughouiidie>wlibU 
island  of  Kiou-siou,*  but  particularly  in  the  proeirutice'of  Suaa^ 
bara.  The  firat  shock  was  so  violent  that  people  could  soaBosljt 
keep  on  their  legs ;  they  were  seized  at  tne  aaaie  time  witii  a 
totnplete  stupefaction,  so  that  they  had  scarcely  presence  6f 
inind  to  provide  for  their  personal  safety.  Iminense  rodusi  vera 
precipitated  from  the  mountain ;  the  earth  opened,  the  houses 
were  shaken  with  such  force,  that  the  inhabitants  durst  notata}' 
jin  them  for  fear  of  being  crushed  in  the  ruins.  Neither  e^ld 
they  venture  tastop  any  where,  firom  apprehension  of  the  inmiN 
datioki  which  usuaLly  follows  a  violent  earthquake  i  and  the 
recollection  pfwhat  had  happened  some  years  before  in  Sinaui^ 
as  already  related  in  ^proper  place,  heightened  the  terrot  of 
the  inhabitants.  Carrying  the  sick  and  tbe  children  in  their 
arms,  they  set  out  in  troops  in  cjuest  of  some  place  of  refuge 
from  a  similar  calamity.  Nothing  was  to  be  neiud  but  ciie^ 
lamentations,  and  fervent  prayers  imploring  the  protiectien  of 
heaven.  The  shocks  liiaV ing  ceased,  in  a  few  hours  tney  retunied 
to  their  homes.  Somie  houses  were  demolished,  and  theit 
inmates  buried  in  the  ruins ;  but  fortunately  the  mischief  waa 
not  so  great  as  had  been  feared. 

The  .mountain  meanwhile  continued  burning,  and  the  lavft 
spread  obliquely  towards  the  castle;  but  being  stopped  inifa 
course  by  a  great  number  of  rocks,  it  turned  slowly  to  the  north* 
The  inhabitants  were  in  terrible  alarm,  because  the  shocks  wase 
incessantly  recurring,  though  with  less  violence  than  at  first,  t 

On  the  1st  of  the  fourth  month,  about  noon,  when  every  bo^fy 
was  at  dinner,  a  fresh  shock  was  felt  with  a  motion  which  luted 
upwards  of  ah  hour  and  a  half,  and  became  moire  and- moie 
violent,  threatening  all  around  with  instant  destruction.  It  sfb^ 
not  long  before  several  houses  beyond  the  castle  were  ^giflphiifl  . 
with  their  inhabitants,  which  seemed  to  be  the  signal  for.thii 
most  dreadful  disasters.    The  cries  of.men.and  animalaiagg^eib 

*  Kiou-siou,  or  Kidjo  (the  nine  provincef)  ii  thus  named  on  aeoount  of  iti  diviucm 
into  rnne  provinoet.  It  is  thefecond  in  extent  and  the  wMtemmMt  of  the  uhiida 
composing  the  empire  of  Japan. 


»  -  . 

from  the  mountain  overthrew  and  crushed  every  thing  tl^t^^pt 

pitiWiti>ii»;inlfceif-wayi4,.iV  ...l.t-  -v^  ,    ''•.;«> 

Jt{Arifci»Eaeiidc»iii  9oisie!^Er^#t»llIiilg  Iqh^  anclj:e^Q^^  di^sp^irg^ 

«^Jiebitbe.dfH)9w tvMt to9p9dedi0  W  Qver>^  )iqm|)l!Q  ^rupt^  pf 
M«iot  Mi|>i^»aijlo<dff'>|^ftCf(a  ,t^<i#eat^stvpar.t  ^of  ,k  waf 
gspii!Mkd.ixitp  Ihe  w,  li»U;  ii^Q  rthie  sea,  aiui  by  if&  fall  raised  tb^ 
ivatacito^sdu^'f^  hdigbftiftsr  to  iflujndate>  both  the  town  and  country^ 
jAltvth^:i^iiki^lii0i^^ein:.enQfmi>a8  quantity  of.  water  iBsuing  {xot^ 
tfae^  da£tst}f  di0  jDoiMinttRln,  mest  tb»,  &ea-watfer  in  the  streets,  an4 
fM(€daaediiWlitid|)0(^  i(i«  some  places,,  i^tashed  awfiy  tii^ 

sery  )faunjdatio];k  ^.tbe  houaes,  so.as^to  leaxre  ncit  a^ve^ige  of 
UUiihsa^6mfc.  •  i^^  uninjore^,  becw^Q  ^^ 

«sslief^.  icoaidi  moti  panebrate  «its  strong  massive .  waUs «  seye^^ 
]|baseAa6^at  wieprar^p  rccunpletely  destroyed,  that  not  one  ston^ 
wiris;kfbiiipoajOAe  another.. .  Men  £^ad  beasts  were  drowned  bj 
the'dSood^/  vSome.  .were  found  .aospended  from  tr^es^  .otb^rf 
atandin^viipQglijk^.Qthera. kneeling,  wd  others  ^aia,oa  their 
kaodaux  tne,  anud ;  .and  tba  street^,  were  stri^wad  with  de^ 
lM>di6B«  Out  of  all  those  who  jBed  for  the  purpose  of  s^el^ng 
iOi^i.  mihfS  caatla^  :a  ivarv  stuaU  .niunbetr^eftect^d  t^el^  ^(^pi^ 
annlaUitfafiaQ  Juasd  jrfioeived.rmiiirA  pi:.l^st^.injii;tfy»'  ;Tbe,G)ries,<^ 
iU6sd  whq.  ii^ara>ftiaUjaUi;eJ).W£^tb.tk^.i;uin^.pi#r^  :l^4^t» 

and:yietno~a8aiBtance<couldh^.ce0f},^r^^^  . 

io  At  lea^  tac^HEirSi^i  w^s.b^d  to  fbejers^pi^dient  qf  aeij^dkkg  &(ty^ 
mtkrinals.  from  tbe  oastto.to.iremarQ  .the  i^bbish,  f^f  ih^f^dn^ 
a£efctrioatmg[auch:Q£the  miset^able^wi^et^bf^jfLs  we^estiU  living, 
iradf of; idtecsioff  the  dead«<  OfithixSe  wb^.W!are:taJb;e9,.outof  thf 
tains^  SQiae.h^d  .thatr  ieg/s^  ptb^^r^tbeir .arq^  pr  >otli#c  m^pWj^ 
fiwctiaredf .  .The  tubs  Wbioh  ^re-used i^  Ja^a^,  ip^^ead of  coffinsji 
fcof' burying  jtbe.dead>  W^rct  m^Qo.vered'  m  the  c^mqtones,  or 
iHtrilc^a,  tbe  jargq  stQq^s.laid  oyfiX  tb^QX.hayiQg  be^n  carried  away 
by  the  torrent.  Thus  the  whole,  country  .was  all  ^t  once  trans*- 
£mned  into  q..de9Qrt;.bijit  tbp, proYi|ic|s.of;Figp,  opposite^  to 
Simabara,  js  reduced  to<a  j^till  more  deplorable  state;.  Its  form 
si^eHis  to  haye  been  entirely  changed;  not  the  least  trace  of 
90liat  itwas  foraverly  ia  tpw  to  be  di^cpv^red.  A  great  number 
of  Vessels  which  lay  at  anphpr  in  the  neighbourhood  went  to 
1/kif.i)qttom  {  aiid  an  incaredibl^i. number  of  carcases  of  men  and 
£e4i4s  and  otheir  wrecks,  were  brought  down  by  the  current,  sq 
Ami  the^'^bips;  could  scarciely  force  a  parage  tbrougb  them* 
BSiaii^retclLednadB  that/ei^ry  vr here  prevails  is  inexpresaible,  and 
filUr]ib^rEp«rct«tor-witbibcxrrQr^  The  number  of  those  who  are 
biibwii  b>ibave  perished  ekeeeda  53^000 ;.  and  it  is  impossible  tp 
tlef^ibiiiitheiConBternatiion  produced  by  this  catastrophe. 

P.  109—112. 
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Article  X» 

'Attitudes  of  the  Stations,  and  ^  several  oiher  Remarkkble  Hills 

'in  England  and  Wales,  in  English  Feet  &b6ve  the  level  of  the 

Sea,  with  Occasional  Notices  ojr  their  constituent  Rotfts,  cork- 

'  puted  from  the  Observations  made  in  the  Course  of  th4  Tri^^ 

nometrioal  Survey.^  •' 

9ht 
Agnes  Beaeon  (St.)  Cornwall    *  •  •  • « «Glay»slate    *...«..    6^1 

Allington  KnoU^  Kent •  • « Weald  clay i    8d8 

AUport  Heights,  Derbyshire   .  • .  ^  • . .  .Millstone  grit  • ; , ;  -  960 

Alnwiok  Moor,  Northumberland* ••-•••••.»«  w  •«•  i  •    606 

Ann's  Hill  (St.)  Surrey • .  Upper  Marine  .  • ,  *    240 

Arbuly  Hill,  Northamptonshire  » Oolite  •*•..•..*..-  804 

Arran  Fowddy,  Merionethshire  Ghrejwaoke  slate..  •  fi96£ 

Arrenig,  Merionethshire  •  • .  •  •  .Ghreywaicke  slate . .  3609 

Ash  Beacon^  Somerset * •  r  •  •  • i  •  •  •    666 

Ashley  Heath,  Staffordshire    801 

Axedge,  Derbyshire ,  1756 

Bagborough,  Scmerset *•«•••.  i  .Greywacke  slate .  •  1270 

Bagshot  Heath,  Surrey  •  • .  • « « Upper  Marine  v ;  •  •    466 

Banstead)  Surrey.^  .....*.••  .^ Plastic  clay  « . « •  ^ .    576 

Bar  Beacon,  Staffordshire  ..%...«*•  .New  red  sandstim^    -658. 
Batxion  Hill,  Leicestershire  .>« «« .i . « •  .Gteyiv^cke  • . . .  ..^     858 
Barnal^  Moor,  Yorkshire    .,.•....*...••..•..••....  ^ .     784 

Beacon  Hill,  W'tf^sAir^    ;.    €90 

Beacons  of  Brecknock,  Brecknock  <  • . .  Old  red  sandatone,  386S 

Beachy  Head,  Susset  ..»....« Chalk  .4 664 

Beeston  Castle  (Top  of)  Cheshire ; 866 

Belle-field  Hill,  Cheshire 401 

Beryl  Hill,  Lancashire  ......•< , .     12S 

Billing  Beacon,  Lancashire    .....; «».....  ^     683 

Bindown,  Cornwall  . . . .  ^  • . ,  < » 668 

Black  Comb,  Cumberland  ••.«...«.  .Clay-slate     1919 

felack  Down,  Dorsetshire    ..**.....  .Chalk    « ,     817 

Black  Hambleton  Down,  Yorkshire   .  tOolite   . .  * 4  1246 

Blackheddon,  Northumberland «•»..........     64A 

Bleasdale  Forest,  Lancashire .Millstone  grit  ....  170# 

Bodmin  Down,  Cornwall    ......  v ;    '644 

Bolt  Head,  Devonshire    ^ ...... .     iSi 

Bonis  worth  Hill;  Lancashire  .♦*....  .Millstone  grit  ....  'ICSd 

Botley  Hill,  Surrey.. .-  .Chalk-  . ; '. .  v^-  «gd 

Botton  He^d,  Yorkshire  .......>...  lOolits  ; . . . ; '  *^ 
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Bow  Brickill,  Bucks    •••••••  .Iron  sand     # « •  f  • .    683 

Bow  FeU,  Cumberland .Clay-slate    2911 

Bow  Hill,  Su3$ex Chalk 702 

Bradfield  Point,  ForfoAire 1246 

Bradley  li^nqlly.  Somersetshie ,  ... ...,.  ..•..•••. «•••••     973 

Brandon  Mount.  DurhfLm 876 

Brenin  Fawr,  Pembrokeshire ..•••.•.••  1286 

Brightling  Down,  Sussex 646 

.Broadway  Beacon,  Gloucestershire . . •  .Oolite  ..........  1086 

Brow(i  Clee  jiill,  Shropshire  •  • Trap ............  1806 

Brown  Willy,  Cornwall  .  ..^,.. ..... .Granite  •  ........  }368 

Bull  Barrow,  Dorsetshire 927 

Burian  (St;),  Cornwall «    416 

Burleigh  Moor^  Yorkshire f.....     668 

Butser  Hill,  Hampshire   ........... .Chalk , .     917 

Butterton  Hill,  Devonshire Granite  • t  •  1203 

Bwlch  Mawr^  Caernarvonshire    .....  »Greywacke  slate •  •  1673 

Cader  Ferwyn,  Merionethshire    ..... .Greywacke  slate . .  2663 

Cader  Idris^  Merionethshire     Green  st.  and  slates  2914 

Cadon,  Barrow,  Cornwall Clay  slate    ••.»••  1011 

Caermarthen  Vau,  Caermarthemhtre 2596 

Calf  Hill,  Westmoreland 2 188 

ante,  Brecknockshire  .........  .Old  red  sandstone,  2394 

Capel  Kynqn,  Caernarvonshire • ,1046 

Cam  £ioneliis,  Cornwall. .......... .Granite 822 

Carn  Minnie.  Cornwall    •  •    805 

.  9      ^     .     »       •  *  •      ft       •  «  '  ^_ 

Camedd  Pavid,  Caernarvonshire    . .  •  .Qrey  wacke 3427 

Oamedd  Llewellyn,  Caernarvonshire  .  .Greywacke 3469 

Carraton  Hill.  Cornwall • 1208 

Castle  King,  Staffordshire .New  red  sandstone,    716 

Cawsand  Beacon,  Devonshire.    Granite  .  • 1792 

Cefn  Bryn,  Glamorganshire    ••.....  .Old  red  sandstone,    683 

Chanctonbury  Hill,  Sussex  ,,,..••••  .Chalk •  •  •     814 

(yharton  Common,  Dorset  ^  ^ . , , ,  ^  • •  •    682 

Chevio't.  Northumberland Greenstone  ?    .....  2668 

Clifton  Beacon,  Yorkshire  .,«.,..., >••••    417 

'  Cleave  Down,  Gloucestershire ,..'..,.  .Oolite 1 134 

Collier  Law^  Durham  ..•,,,.,..•••  .Millstone  grit . ...  1678 

Conis^on  Fell,  Lancashire   ......... .Greywacke 2577 

Cradle  Mountain,  Brecknockshire  ,  ^ ,  ,0|d  red  sandstone,  2645 
Cross  Fell,  Cumberfand  .^^^./^.....  .Coal  measures ....  2901 

Crowborough  Beacon,  Sussex     ..•,..  .Iron  sand •    804 

Cern  y  Brain  Mountain,  Denbighshire^  Mountain  limest.?    1867 

Danby  BeacdiV,  Yorkshire Oolite  .  • 966 

Peadman,  Cornwall .  ,.•••  ^i^.. .  •  .^•••.^  «#««  f  •  • « tt.^*     37£[ 
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JDean  Hill,  Hampafdrt « • . . .  .Plastioelty  » « • ;  •  t  5S9 

lielamere  Forest,  Cheshire New  red  fiand^tonc,  696 

Dent  Hill,  Cumberland    Greywacke  ....*.  1116 

Ditchling  Beacon,  Sussex    •  • . .  • ChaJk .-••••  856 

Dover  Castle,  Kent • .  .Chalk  . . « .  ^  • « . . .  469 

Dutnpdon  mi,  Dorset 879 

Danaon  Beacon^  Somerset *...  .a .«•>•«•<  8^0 

Dunkery  Beacon,  Somerset-. -. .Grejrwacke •  16(S8 

Dundry  Beacon,  Somerset  •. Oolite 790 

Dunnose,  Isle  (^  Wight  ..••••  ^ ... .  Jrpn  sand ;  ......  i  79B 

Dwggat>|  necff  Builth,  Brecknockshire  •  Old  red  sandstonej  2071 

Easington  Heiglita,  Yorkshire    Lias  .  •  •  • • .  •    681 

Epwell  Hill,  Oa/brd    .^..^Oolite  836 

Fairligbt  Down,  Sussex    .  ^ ;Chalk   •  •  • .  • 699 

.Farley  Down  (near  Bath)  G/ouce^fer^A.Oolite  ...» 700 

Firle  Beacon,  j&'t/556a:    Chalk   ,•    ••  820 

Folkstone  Turnpike,  Kent  ^  • . .  •  •  ^  •  • « Chalk   ......;•  i  •  676 

Frant  Steeple  (Top)  Sussex  ..••%«»•«.  .Iron  sand  •!«...•«  666 

Futland (near  Dartmouth)  Devon  •  • . iOfeywacke  . ,. .4.  669 

Oarreg  Mountain^  Flintshire  ...••«•  ^ •••••;.•.••     885 

Garth  (The)  Glamorganshire  • . » v • .....i.*....    98t 

GerWyn  Goeh,-  Caernarvonshire  • « •  •  •  .GreyWacke  ,•••«.  172S 

06  Hill,  Lancashire  ••••••••....•»;  i t •     804 

Goudhurat,  Kent  •.;.'..;. •  ^ .A.i ....    49t 

Grassmere  Fell,  Cumberland >....••••  2766 

Greenwich  Obserratory,  Kent   Plastic  clay 214 

Griiigley  on  the  Hill,  Yorkshire  <•<»:&... '  236 

Crwaunysgaer  Down,  Flintshire  i  • . .  •  .M.  limestone  ? .  • . .     732 

Haldon  (Little),  Devonshire    •••<••.  .Gfeensaud   818 

Hanger  Hill  (Tower),  Middlesex * 261 

fiathersedge,  Derbyshire . . ; Millstotie  grit  ....  1377 

Hawkeston  Obelisk  (Top)  Shropshire . ^. . .     812 

Hedgehope,  Northumberland  . . . .  i . .  .Greenstone  ?    ....  2347 

Helvellin,  Cumberland i Clay  slate     3066 

Hensbarrow  Beacon,  Cornwall    . . .  •  i  .Granite     • •.  1034 

Heswell  Hill,  Cheshire .New  red  sandstone,    476 

Highbeech,  Essex .London  clay    •  • .  •     760 

'  Highclere  Beacon,  Hampshire    Chalk   ..........     900 

Highgate  Down,  Pembrokeshire Old  red  sandstone,    294 

High  Nook,  near  Dimchurch,  Kent 2<t 

High  Pike,  Cumberland •  .Clay  slate -•  2101 

Hind  Head,  Surrey Green  sand  ....»•    92tt 

Holland  Hill,  Nottinghamshire    •••*.,  New  red  sandjsbone,    48f 


iMK}  in  Saghmi  md  VMtt,  «6I 

^ 

Feet 

Holme  Moss^  IhrbgMre    Coal  meaftures  i « •  •  ISfid 

Uamngbom  mil  Kent    ...Chalk  *....«....    616 

Holy-Head  Mountain^  Angksea  . . » . .  .Clay  6late  ?  .  • . . . »    709 

Hundred  Acres,  Surrey .Plastic  clay 443 

Hliiisley  Beacon^  Yorkshire  •••«•••••  .Chalk  •  •  ^  •  • .  ^  • ; .     631 

Iiideborough  Hill,  Yorkshire  ..««...  ^Moiintaiii  limest. .  2361 
I]ik{)m  Beacon,  Hampshire  «...«...•  .Chalk   •  • .  • . « .  •  • .  1011 

Kensworth,  Hertjbrdshire Chalk   ..^ ......  •    904 

Kilhope  Law,  Durham  .....•«.•«•  ^Mountain  limest. .  1^196 
King's  Arbour,  Middlesex  •«..••«..  .London  clay  • . .  •  •  132 
Kit  mU,  ComuxiU    ..»...•......*.  .Granite    ........1067 

Lansdown,  Somersetshire . « . « . . « . .  • .  .Oolite « « ^ .    813 

Ledstone  Beacon,  Yorkshire    .»«.  i « ...... » « <  ^  •    278 

Leith  Hill,  Surrey    < ....  i .«««««..  •  .Greensand   ^ 99S 

Lillyhoe^  iTi^rf/br^MtW  <.••«««««.•  .Chalk  /•••««.«•'.  664 
Uandinam  Mountain,  Montgomerysh  .  Greywacke  ...«••  1698 
Llanelian  Mountain,  Denbighshire . .  •  .Transition  limest.  .  1110 
Llangeinor  Mountain,  Glamorganshire^Co^l  measures  ....  1869 

LlannoQ,  Caermarthenshire  ...  * Greywacke  slate . .    912 

LlwycUart  Moantc»n,  Anglesea    .  •  •  <  ^  .Clay  slate  ? 623 

Long  Mount  Forest,  Shropshire  » . . .  •  .Greywacke 1674 

Long  Mountain,  Montgomeryshire .  •  *  .Greywacke  ......  1330 

Loosehoe^  Yorkshire  •••««#»»«**..  .Oolite  ^ . . . » •  i .  •  •  1404 
L<^d's  Seat,^  Yorkshire  .«•»••...*...  .Millstone  gtit ....  1716 

Maker  Heights,  Cornwall   • » •  i . . . . .  .Greyvtraoke  ?    . .  • «    402 

Malvern  Hills,  Worcestershire  i  i  • « 4 « .  .Hornblende  rock . .  1444 

Marros  Beacon,  Caermarthenshire  •  • *  *i* **•.    614 

Margam  Down,  Glamorganshire  ....  .Coal  measures  . . . .  1099 
May  HiUy  Gloucestershire  ».»••»«•  v  .Transition  Kmetit.  .  965 
Moel  Fammauy  Denbighshire  4  #  < . « • .  .Greywacke  . « . . « •  1845 

Moel  Mofwith,  Denbighshire  . . . .  ^ . .  .Greywacke 1767 

Moel  Issa,  Denhighshtre  • . .  4 . .  < Monnlain  limest.  .   1037 

Moel  Rhyddlad,  Anglesea   .•..••««.  .Clay  slate  ? 465 

Moor  Lynch  (Windmill)  Somerset . . .  .Lias  ...•«  ...•••  ^  330 
Mc^eston  Down,  I^fe  o/*  FegA^  . » .  * .  iChalk   ....'......     698 

Mew  Oopfj  Cheshire    ..., Coal  measures ....  1091 

Muzzle  Hill,  Bucks • » -  * .     744 

Nmlebed  (Windmill)  Oxfordshire 820 

Kew  Inn  Hill,  Caermartnenshire  ....>*« *  1 168 

N^jwton  Down,  Pembrokeshire    • . .  * .  «01d  red  sandstone    322 

Nine  Barrow  Down,  Dorsetshire .  <i .« .  .Chalk • .  •  •     642 

Niae  Standards;  Westmoreiand  Milialoile  grit  • « .  •  3136 
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North  Barule,  Isle  of  Mun .Oreywadte  . .  •  ^ .  *.  1864 

Norwood^  Surrey. •••••;•  .London  okiy    • . .  •    dSQ, 

Naffield  Common^  Oxfordshire  .  •  •  •  •  .Chalk  •••;..«•••    737 

Ogmoor  Down,  Glamorganshire .••••.*«••.    990 

Paddlesworth,  K€«< Chalk   64S 

Pen  Hill,  Yorkshire I 2245 

Pendle  Hill,  Lancashire Millstone  grit  .  • . .  1803 

Pengarn,  Merionethshire Greywacke  ?    •  •  • .  1510 

Penmaen  Maur,  Caernarvonshire 1640 

Pennigant  Hill,  Yorkshire Mountain  limest. .   2370 

Pertinney,  Cornwall    ..>... .•.•..••.•...«•••••     689 

Pillar,  Cumberland  « 2893 

.  PilsdoA  Hill,  Dorsetshire Green  sand  ?    ....    934 

I^lumstone  Down,  Pembrokeshire  •  • .  .Greenstone  .•••••     673 

Plynlimaxon,  Cardiganshire    ....••.  .Greywacke d4€3 

3?ontop.  Pike,  Durham    Coal  measures  •  •  •  •  1018 

Portsdown  Hill,  Hampshire .  • .  • Chalk 447 

Precellx  Top,  Pembrokeshire ...••• 1754 

■  « 

Radnor.  Forest,  Radnorshire    ••••..;  .Greywacke  ..••••  '2163 
Rhiw  Mountain,  Caemarvonshiie   .  •  •  .Greywacke?    ....  1013 

Rippio  Tor,  Devon ••.»....  .Granite 1549 

Rivel  Mountain,  Caernarvonshire    . . .  .Greywacke  ?    ....  1866 

Rivington  Hill,  Lancashire .Millstone  grit  •  •  • .  1545 

Rodney's  Pillar  (Base  of)  Montgom. .  .Trap 1 199 

Rook's  Hill,  Sussex  1 Chalk   702 

Roseberry  Topping,  Yorkshire    Oolite 1022 

Rufflaw,  Northumberland    •  • .....••..     595 

Rumbles  Moor,  Yorkshire Millstone  grit  ....  1308 

Saddleback,  Cumberland .Greywacke  ?    ....  2787 

Sarum  (Old),  Wilts Chalk   339 

Sea  Fell  (Low  Point),  Cumberland .  .  .Clay  slate     ......  3092 

Sea  F^U  (High  Point),  Cumberland .  .  .Clay  slate    . . 3166 

Scilly  Bank,  Cumberland 500 

Scutch^mfly  Beacon,  Berks )  853 

Sennen,  Cornwall .Granite     ........     ^67 

Sherwood  Forest,  Nottinghamshire  .  .  .New  red  sandstone     600 
Shooterj^  Hill,  Kmt .............. .  .Plastic  clay  .......     446 

Shunnor  Fell,  Yorkshire .Millstone  grit  . .  .^  2329 

Simonside Hill,  Northumberland, Coal  measures •  • , ,  1^07 

Skiddaw,  Cumberland Greywacke  ? ,   . .  •  ^ .  30$2 

Snea  FeU .' , ^.004 

Snowdpn,  Caernarvonshire ......... .Greywacke  ......  357 1 

Staincrpss  Heights,  Yorkshire    ..!.,....,.     614 


;1826Q                         Analyses  of  B(kJcs.  '4d3 

I  •  '                  >    ^                  .                                           ^  Feet 

iStothjeni  Pointy  Leicestershire Oolite ; , ;    490 

Stockbridge  Hill,  Hants 620 

St.  Stephen's  Down,  Cornwall .Granite    ••••••..  6&5 

Stow  Hill,  Herefordshire ..;.••• •  •  1417 

.Stow  on  the  Wold,  Gloucestershire  •»;•••'.••.*..••.'•;••    883 

Swingfield  Steeple  (Top),  Kent ;..;..•.;..  630 

^Symohd's  Hill,  Gloucestershire • ; •  795 

Takaxn,  Cardiganshire    ........... .Greywacke 1 143 

Tenterdeh  Steeple,  Kent 322 

Thbrney  Dowii,  Somerset    -. Mountain  limest.  .  610 

Tregarron  Down,  Cardiganshire  ; Greywacke  ; 1747 

Trelleg  Beacon,  Monmouthshire ; •  •  •  101 1 

Trevoae  Uead>  Cornwall •  • .  •  274 . 

I 

Water  Cragg>  Yorkshire ; ; 2186 

. Weayer  Hill,  Staffordshire -. .  •  .Millstone  grit  ....  1 164 

Wendover  Down,  Buckinghamshire ;  • .  *  •  906 

vWestbury  Down,  Wilts ; 775 

.Whernside  (in  Ingleton  Fells)  Yorksh.  Mountain  limest. .  2384 

.Whernside(in  Kettlewell  Dale)  ForfeA-Millstone  grit  ....  2263 

White  Horse  Hill,  Berkshire Chalk   ;  893 

.Whiteham  Hill,  Berkshire ; . .  676 

.Wilton  Beacon,  Yorkshire  ; « •  •  •  •  809 

Wingreen  HiU,  Dorsetshire ....*..  941 

Wittle  Hill,  Lancashire    ; ; 1614 

Wordeslow  Hill,  Durham 632 

Wrekin,  Shropshire ...•.;. ..• ; .  1320 

Ynaliog  Mountain,  Caernarvonshire •  •  •  •  684 


Article  XI. 

Analyses  of  Books; 
^emoirs  of  the  Astronomical  Society  of  London,  VoL  II.  Part  II.* 

The  contents  of  this  part  of  the  Memoirs  of  the  Astronomical 
•  Society  are  as  follows  : — 

iXX.  On  the  Latitude  of  the  Royal  Observatory  of  Greenwich. 
'  'Sy  John  Pond,  Esq.  Astronomer  Koyal. 

*J '   XXI.  On  the  Determination  of  Latitudes  by  Observatioris  bf 
*-A^inmths  and  Altitudes  alone.    By  M.  Littrow,  Director  of  the 
*;  iiafiperlal  Observatory  at  Vienna,  Assoc.  Ast.  Soc.  &c.    .(Traft- 
*^  Mated  by  the  Foreign  Secretary.) 
^  ^  XXIl.  M^moire  sur  diff^rens  Points  relatifs  d  la  Theorie  des 

>  Fto  the  contents  of  ^I.  ii.  Part  1.  of  these  Memoirs,  aee  Annals  for  April  lasU 
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Perturbations  des  Planites  expose  da^s  la  Mdcamque  C^letie* 
ParM.Plaaa* 

XXIII.  Mr.  John  Ramage^s  Descriptum  ofkU  large  R^lebting 
Telescopes.    (With  Plates.) 

XXIV.  On  Parallaxes.  By  J.  J.  Littrow,  Direoto?  of  &6 
Imperial  Obsenratory^  and  Professor  of  Astronomy  at  Vienna, 
Associate  of  the  Astronomical  Society  of  London^  &c. 

XXV.  0^  the  Co-latitude  of  ihe  Observatory  cf  Stephen 
Groombridgef  Esq.  at  Blackheath ;  determined  by  his  oum  Ooser^ 
vations  ofCircumpolar  Stars,  reduced  by  the  Constant  ^f  R^a^ 
*ion68<133a^46°. 

XX VI.  Observations  of  the  Eclipses  of  Jupiter^s  Satellites, 
made  at  Futty  Ghur,  on  the  Ganges  (hi.  Lat.  27^  21'  36")  in 
1824-^.  By  Major  J.  A.  Hodgson,  Revenue  Surveyor  (Jenersil. 
Communicated  in- a  Letter  to  the  Secretary  of  the  Astronomical 
Society. 

XX VII4  A  Comparison  of  Observations  made  on  Double  Stars. 
By  Professor  Struve.  Communicated  in  a  Letter  to  J.  F.  W. 
Herschel,  Esq.  Foreign  Secretary  of  this  Society. 

XXVIII.  Observations  of  the  Occultation  of  Saturn  on  the 
30th  October^  1825.  By  R.  Comfield,  Esq.  and  J.  Wama,  £s^. 
Communicated  in  a  Letter  from  the  former  to  Dr.  Gregory, 
Secretary  of  the  Society. 

XXlA.  Account  of  some  Observations  made  with  a  QO^eet 
Reflecting  Telescope.  By  J.  F.  W.  Herschel,  Esq.  For.  Sec.  Ast. 
Soc :  comprehending, 

1.  Descriptions  and  approximate  Places  of  S2l  new  Double  aifid 
Triple  Stars. 

2.  Observations  (fthe  second  Comet  of  1825. 

3.  An  Account  of  the  actual  State  of  the  Great  Nebula  in 
Orion  compared  with  those  of  former  Astronomers. 

4h  Observations  of  the  ISebula  in  the  Girdle  of  Andromeda. 

XXX.  Explanation  of  the  Method  of  observing  with  the  two 
Mural  Circles f  as  practised  at  present  at  the  Royal  Observatory  of 
Greenwich.    By  John  Pond,  Esq.  Astronomer  Royal. 

XXXI.  Extracts  from  three  letters,  addressed  by  M.  Gambart, 
Director  of  the  Royal  Observatory  at  Marseilles,  to  James  South, 
Esq.  MAS.  respecting  the  Discovery,  and  Elements  of  the  Orbit, 
qfa  Comet,  which  appears*  to  be  the  same  with  that  of  1772  and 
1805.    Communicated  by  James  South,  Esq. 

XXXII.  Report  of  the  Committee  appointed  by  the  Council  of 
the  Astronomical  Society  of  London,  for  the  purpose  of  examining 
the  Telescope  constructed  by  Mr.  Tulley,  by  Order  of  the  Council^  - 

XXXIII.  Micrometrical  Observations  if  the  Planet  Saturn, 
made  with  Fraunhofer's  large  Refractor,  at  Dorpat,  By  Prof. 
Struve,  Associate  of  the  Astronomical  Society  of  London. 

XXXIV.  Summary  of  the'  Observations  made  for  the  JOeter^ 
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rnmatiom  cf  the  Lfititude  ^  ike  Oh^ervatory  c/  Wiim%    By 

'  J.  Slawinsky,  Associate  of  the  Astronomical  Society  of  J^oinlonf 

XXXVt  Suppkment  to  a  former  Paper  '^  On  the  iMtUti^  of 

the  Jtoj/al  Observatory  of  Greenivich.      By  Jokn  Von^,  ^%« 

Astronomer  Royal. 

Report  of  the  Council  of  the  Society  to  the  Sfxfh  Annwl  G^ncr 
ral  meeting,^ 

A^re$$es  of  Praneis  Baily,  Esq.  FRS,  President  qfthe  4,stro^ 
nomical  Society  of  London,  on  printing  the  Honorary  Medals  of 
the  Society  to  ike  several  Persons  to  whom  they  had  beenawarded.f 

The  remainder  qfthe  Qeneral  Catalogue^  the  principal  Si€^rs 

<        '  ■ 

New  Tables  for  facilitating  the  computation  of  Precession, 
Aberrations  and  Nutation  of  2di6i  principal Jixed  St^r^  together 
vnth  a  Catalog'ue  of  the  same  reduced  to  Janttary  I,  1830 ;  comr 
puted  at  the  expence  and  under  the  direction  oj  the  Astronomical  - 
Society  of  London;  to  which  is  prefixed  a^  Introduction  expht" 
n(Story  cf  their  Construction  and  Application.  By  FfanQ9S  Qailyi 
Esq.  President  of  tbe  Society. 

Fro]|i  this  work  we  extrapt  the  following^  fis  ihe  severe^^t  test; 
of  its  merit 

'^  The  precedipg  Catalogue  having  b^en  finishejif  it  l;>ecapE)fi 
desirable  to  ascertain  how  far  the  mean  places  of  the  stargj 
(which  had  l)een  brought  up  frpm  the  observpttions  of  Bre^dley 
and  Piazzi  by  meaps  of  tae  prqposed  formula)  could  be  de- 
pended upon.  With  this  view  a  comparison  was  n^sid^  with  th€| 
places  of  the  36  Qreenwich  st^r^  that  l\^v^  been  obsefyed  and 
reduced  at  different  times  by  Messrs.  Bessel^  i^rinkley,  and 
Pond :  and  which  is  inserted  at  the  end  of  the  work. 

*^  There  are  two  Catalogues  of  the  Right  Ascei^sioi)  of  the 
36  Greenwich  sts^rs  published  by  M.  Bessel  in  the  Konigsberg 
Observations :  one  (which  may  be  considered  as  Dr.  Maske* 
lyne's  catalogue  of  1805)  reduced  to  1815,  and  the  othej  (de- 
pending on  M.  Bessel's  own  observations)  reduced  to  1825. 
!poth  tnese  cat^ogues  were  brought  pp  to  1830  by  means  of 
the  annual  variations  attached  to  the  catalogue  of  1825.  The 
catalogue  of  the  same  stars  by  Dr.  Brinkley  was  taken  from 
M.  Schumacher's  Astronomische  Nachrichten,  No.  78:  it  is 
there  reduced  to  1824,  but  was  brought  up  to  1830  by  means  of 
the  annual  variations  annexed  thereto.  The  frst  catalogue,  in 
AR,  of  Mr.  Pond,  was  taken  from  that  (reduced  to  J  8 19)  which 
is  inserted  in  the  Nautical  Almp^nac  for  1822  ;  and  was  the  last 
that  was  published  prior  to  his  important  alteration  of  the  posi- 
tion of  the  equinoctial  points^  by  IboNaddition  of  0*^*31  to  all  the 
stars.  The  second  catalogue  of  Mr.  Pond  was  that  (reduced  to 
1825)  which  is  pubUshed  in  the  Nautical  Almanac  for  1829, 
and   contains  the  latest  corrections,  to  August  182.6.    Both 

•  See  Annals^  N.  S«  yoL  xt-p.  285.  f  ^  l^id.  p.  454, 
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these  catalogues  Were  brought  up  to  1830  by  means  of  the  zxi* 
nual  variations  annexed  to  the  latter  catalogue. 

'*  On  a  comparison  of  these  several  catalogues  it  appears  that, 
as  to  the  Right  Ascensions^  the  catalogue  of  the  Astronomical 
Society  falls  far  within  the  limits  of  the  errors  of  observation  : 
nnce*^  more  than  two-thirds  of  the  stars  there  compared  are 
between  the  mean  places  as  severally  given  by  these  eminent' 
observers :  and  in  those  instances  where  this  is  not  the  case^ 
the  position  does  not  differ  so  much  from  that  of  some  one  of 
the  observers,  as  those  observers  do  from  each  other,  and  from 
themselves. 

*'  With  respect  to  the  North  Polar  Distances  recourse  was  h^d 
to  the  two,  catalogues  of  Mr.  Pond:  one  reduced  to  1818, 
(being  the  last  correction  of  his  Standard  Catalogue  of  1812-^13, 
prior  to  the  derangement  of  the  mural  circle)  and  published  in 
the  Nautical  Almanac  for  1820 :  the  other  reduced  to  1 825,  and . 
taken  from  the  Nautical  Almanac  for  1829,  above  mentioned. 
These  were  brought  up  to  1830  by  means  of  the  annual  varia- 
tions annexed  to  the  latter  catalogue :  and  which  differ,  in  some 
instances  very  considerably,  from  the  values  annexed  to  the 
catalogue  of  1818.  Out  of  the  70  comparisons  made,  it  will  be 
found  that  in  nearly  one  half  of  them  the  difference  is  below 
one  second ;  that  in  16  others  the  difference  is  below  two  se- . 
conds ;  and  that  in  7  others  the  difference  is  below  three  seconds :' 
whilst  the  difference  in  the  remainder  (which  in  five  cases^  only, 
exceeds  four  seconds)  may  be  considerably  reduced  by  the 
adoption  of  the  annual  variations  annexed  to  the  catalogue  of 
1818  ;  the  difference  of  which  will  in  fact,  in  many  of  the  com^ 
parisons,  amount  to  a. quantity  equal  to  the  whole  of  the  differ-^ 
ence  in  question.  Indeed,  a  difference  in  the  mode  of  reduction 
will  frequently  account  for  differences,  as  great  as  any  that 
occur  in  these  comparisons." 

The  mean  difference  of  each  catalogue  from  that  of  the  As- 
tronomical Society  is  inserted  at  the  bottom  of  the  respective 
columns :'  and  will  be  found  as  follows  : 

Bessel,      1815  =    -  0-004T 

1825  =   +  0-151  I 

Brinkley,  1824  =t   +0-017  ^  Right  Ascension. 
Pond,       1819  =   +0  -023  I 

1825  =    +  0  -351) 

Pond,       1818  =   +  0''-641  at    .u  o  i     n-  1 

.        '       jg25  —    +  1  '64  r  ^^^^"  Polar  Distance. 
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Article  Xll, 

.         Proceedings  of  Philosophical  Societies. 

ROYAL    SOCIETY.  ' 

;  The  meetings  of  the  Royal  Society  commenced  for  the  present 
Session  on  the  16th  of  November;  when  the  following  btisiness 
\Vas  transacted : 

.  The  President  announced  that  his  Majesty  had  presented  to 
the  Society  the  suite  of  apartments  in  Somerset  House^  lately 
occupied  by  the  Commissioners  of  the  Lottery:  he  also 
announced  the  resignation  of  Mr.  Brande,  as  one  of  the  Secre- 
taries of  the  Society. 

Lieut.-Col.  D.  Denham,  Capt,  W.  H.  Smyth,  RN. and  Nicholas 
Brown^  Esq.  were  respectively  admitted  Fellows  of  the  Society. 
.  *rhe  Croonian  Lecture,  On  the  Generation  of  the  Cpmmon 
Oyster,  and  the  River  Muscle ;  by  Sir  E.  Home,  Bart.  VPRS. 
was  read;  and  a  j)aper  was  begun.  On  a  Percussion  Shell,  to 
be  fired  from  a  cpmmon  Gun  ;  by  Lieut.-Col.  Millar :  commu- 
nicated by  R.  L  Murchison,  Esq.  FRS. 

Nov.^  23.-^Charles  Bell,  Esq.  was  admitted  a  Fellow,  and 
MM.  Bouvard,  Chevreul,  and  Dulong,  were  respectively  elected 
Foreign  Members  of  the  Society ;  and  the  residing  of  Col. 
Millar's  paper  was  concluded. 

LINNJEAN  SOCIETt. 

The  meetings  of  this  Society  were  resumed  on  Nov..?,  when 
the  reading  of  Dr.  Hamilton's  Commentary  on  the  fourth  part  of 
the  Hortus  Malabaricus  was  continued. 

HQYAL    GEOLOGICAL    SOCIETY    OF    CQRNWALL; 

Thirteenth  Annual  Report  of  the  CounciL 

In  performing  this  annual  duty,  the  Council  have  again  the 
pleasure  of  announcing  the  continued  prosperity  of  this^lnstitu- 
lion.  Its  progress  is  indeed  slow  and  unattended  by  any  brilliant 
transactions  ;  but  it  is  silently  and  unostentatiously  advancing 
in  the  acquisition  of  a  geological  knowledge  of  our  county. 
More  considerable  and  valuable  additions  to  our  cabinet  of 
native  minerals  might,  from  time  to  time  be  made,  and  much 
useful  information  might  be  obtained  by  minutely  exploring 
various,  interesting  localities,  but  the  limited  state  of  the 
Society^s  funds  opposes  an  insuperable  obstacle  to  the  speedy 
completion  of  these  important  undertakings.  If  therefore  this 
unscientific,  but  real  difficulty,  be  taken  into  consideration,  the 
wonder  will  then  be,  not  how  little,  but  how  much  has  been 
accomplished. 

Another  year  has  again  elapsed,  but  the  school  of  mines  is 
not  established  :  and  there  appears  at  present  little  probability 
of  the  then  proposed  plan  being  carried  into  execution.  The 
Council  regret  its  failure^  since  the  hope  of  the  speedy  removal 
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of  a  national  reproach  has  been  thereby  postponed ;  but  they 
will  not  yet  despair  of  the  eventual  accomplishment  of  a  mea-. 
sure,  first  suggested  by  this  Institution^  and  which  it  has  never 
ceased  to  recommend.  This  Society,  enroUing  amongst  its 
members  a  great  portion  of  the  rank  and  wealth  of  the  county,^ 
should  be  foremost  in  promoting  an  Institution  of  the  first  im- 
portance,  both  in  an  economical  and  scientific  point  of  view ; 
and  for  the  establishment  of  which  "  one  and  all  should  unite, 
who  are  interested  in  the  honour  and  prosperity  of  Cornwall. 

'The  Museum,  which  in  the  foremost  place  commands  the 
Council's  attention,  has  been  enlarged  by  the  addition  of 
another  Cabinet  extending  the  whole  length  of  one  of  the 
galleries :  this  has  a£Porded  sufficient  space  for  the  exhibition  of 
several  series  of  Foreign  specimens,  which  have  been  arranged 
by  the  Curator  with  his  usual  neatness  and  judgment.  The 
attainment  of  this  object  will  afford  but  little  interest  to  the 
scientific  stranger ;  but  to  our  native  students  it  is  of  great  im- 
portance, as  displaying  examples  of  the  various  and  dissimilar 
mineral  productions  of  our  globe.  To  our  constant  and  liberal 
correspondent  William  MacTure,  Esq.  of  Philadelphia,  we  are 
indebted  for  another  donation  of  minerals  from'  the  United 
States  of  America  ;  consisting  of  various  niodifications  of  Ser- 
pentine, of  Augite,  Maclurite,  Franklinite,  Red  Oxide  of  Zinc, 
and  other  interesting  specimens.  Doctor  Jer.  Van  Rensselaer, 
of  New  York,  has  presented  to  the  Society  several  earthy  and 
metallic  minerals,  which  are  particularly  specified  in  the  Cofa- 
tor's  Report  of  donations. 

Captain  Wallis,  of  Bodmin,  has  alsp  presented  a  series  of 

Secimens  illustrative  of  the  geology  of  the  country  between 
ydrabad  and  Madras,  accompanied  by  a  descriptive  nccount 
ot  the  same,  together  with  a  map  of  this  part  of  the  penin- 
sula of  India. 

To  the  kind  contributions  of  several  members,  in  compliance' 
with  the  request  made  at  the  last  annual  meeting,  the  geological 
department  has  been  recently  indebted  for  many  specimens  of 
granite ;  but  the  varieties  of  this  interesting  formation  are  sq 
numerous,  that  many  more  would  be  equally  acceptable. 

The  department  of  simple  minerals  has  also  been  enriched 
by  the  purchase  in  Cumberland  of  a  series  of  splendid  minerals, 
consisting  of  variously  crystallized  galena,  blende,  fluor  spar, 
sulphate  of  baiytes,  arragonite,  and  other  substances. 

Before  poncluding,  the  Council  take  this  opportunity  of  so- 
liciting further  donations  from  those  members  who  have  private 
collections :  many  may  have  refrained  from  presenting  their  spare 
duplicates  on  the  ground  that  our  Museum  already  possesses 
better  specimens  of  the  same  kind:' these  however  would  be 
very  acceptable,  and  would  enable  the  Society  to  coniply  with 
the  repeated  applications  that  have  been  made  by  institutions^ 
both  at  home  and  abroad^  foi:  an  es^chapge  of  minerpl^* 
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I^tlyi  the  Conpcil  f^opose  for  the  copsideration  of  the 
general  meeting  the  propriety  of  expending  a  portion  of  their 
income  in  the  collection  of  geological  specimens  :  thereby  pro- 
moting the  Society  by  e):darging  the  knowledge  of  our  rock- 
foi;mations  and  collecting  several  pieces  of  the  same  rocks  for 
the  purpose  of  exchanges.  Simple  crystalline  minerals  c^-nnot 
be  obtamed  to  any  great  extent^  but  at  pripes  very  far  exceeding 
our  fapdfi,  and  indeed  such  Cornish  minerals  may  be  found  ifx 
the  cpUectionsof  all  extepsive  mineral  dealers.  Rock-specipaens^ 
however,  are  not  to  be  met  with  in  such  places ;  but  they  can 
be  collected  with  comparatively  little  expence ;  and  a  series  of 
^ramte,  slate,  a^d  serpentine  roc]cs  would  be  the  most  valuable 
return  the  Society  could  make  in  their  exchanges  with  scientific 
institutions.  Moreover  such  intercourse  cannot  fail  of  being 
highly  advantageotis  to  both  parties,^  and  may  be  instrumenttu 
ia  the  advancement  of  the  science  of  geology. 

By  order,        HTS.  Boase,  Secretary. 
October  13, 1826; 

'Jn^e  following  Papers  have  been  read  since  the  last  Report:-— 

On  the  Gramt^  of  the  West  of  Cornwall.  By  Joseph  Came^ 
Esq.  FRS.  8cc.  Member  of  the  Society. 

On  the  Saud  Banks  of  the  Northern  Shores  of  Mount'^^  Bay. 
By  H.  S.  Boase,  MD.  Secretary,  of  .the  Society. 

Some  Account  of  certain  Ancient  Circles  and  Barrows  on  the 
Summit  of  Botrea  Hill,  in  the  Parish  of  Sanci*eed.  By  T.  F, 
Barham,  MI).  Librarian  of  the  Society. 

On  the  Changes  which  appear  to  nave  taken  place  in  the 
primitive  Form  of  the  Cornish  Peninsula.  By  John  Hawkins, 
Esq.  JFRS.  8cc.  Honorary  Member  of  the  Society. 

On  the  Teniperature  of  Mines.  By  Henry  Boase«  Esq.  Trea- 
surer of  the  Society. 

An  Account  of  some  Circumstances  connected  with  the  Heave 
of  a  Copper  Lode  by  a  Flucan  Vein  in  the  Consolidated  Mines^ 
in  the  Parish  of  Gwenap.  By  Mr.  W.  J.  IJenwood,  Member  of 
the  Society. 

On  the  Geology  of  the  Coast  from  Sennen  Cove  to  the  Land's 
'  End.    By  Joseph  Carne,  Esq.  FRS.  &c. 

On  a  singular  Exudation  oi  Gas  in  the  Union  Mines,  in  the 
,  Parish  of  Gwenap.     By  Mr.  W.  J.  Henwood. 

Observations  on  the  Suspension  of  the  Stannary  Courts.  By 
Henry  Boase,  Esq. 

On.  the  Importance  of  a  Deep  Adit  from  the  Northern  Coast. 
By  R.  Edmonds,  Esq.  Member  of  the  Society. 
,  A  Notice  relative  to  a  new  Fusee  for  the  Blasting  of  Rocks. 
JBy  R.  Collins,  Esq.  Member  9f  the  Society. 

An  account  of  the  Quantity  of  Tin  produced  in  Cornwall  in  the 
Year  ending  with  the  Midsummer  Quarter  1826.  By  Joseph 
Carne,  £9q,  ffiS* 
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An  account  of  the  Produce  of  the  Copper  Mines  of  Comwall, 
In  Ore  Copper,  and  Money,  in  ^he  Year  ending  the  30di  Jcme^ 
1826.     By  Mr.  Alfred  Jenkyns. 

Among  the  presents  is  the  following  : — 

A  tjietallic  Pan  and  Cover,  about  16  inches  in  diameter,  found 
iBitthe  depth  of  12  feet  in  an  old  Stteam  Work,  near  St  Colurabi. 
^he  metal  is  very  good  tin  nearly  equal  to  grain.  This  vessel 
Was  probably  used  for  culinary  purposes,  and  at  a  period  {>revtoufi 
to  tne  introduction  in  this  country  of  the  alloys  of  tin  with 
topper  and  with  lead.     By  H.  S.  Boase,  MD. 

At  the  Anniversary  Meeting  held  on  the  13th  of  Oct.  1826, 
Davies  Gilbert,  Esq.  MP.  VPRS.  &c.  President,  in  the  Chair; 
ithe  Report  of  the  Council  being  read,  it  was  resolved  : —    , 

That  it  be  printed  and  circulated  amongst  the  Members  : 

That  the  thanks  of  the  Society  be  presented  : 

1.  To  the  Authors  of  the  various  Papers. 

2.  To  the  Donors  of  Minerals,  Books,  &c. 

3.  To  the  Officers  of  the  Society  : 

Xastly, — ^That  another  Volume  of  Transactions  be  forthwith 
jpublished,  and  that  the  new  Council  be  requested  to  take 
immediate  measures  for  that  purpose. 
\    The  following  members  were  then  elected  Officers  and  Coun- 
cil for  the  year  ensuing : — 

President, — Davies  Gilbert,  Esq.  MP.  &c.  &c. 

Vice-Presidents, — Sir  John  St.  Aubyn,  Bart.;  Sir  Charles 
Lemon,  Bart. ;  William  T.  Praed,  Esq. ;  Rev.  Uriah  Tonkin. 

Secretary, -^Henry  S.  Boase,  MD. 

Treasurer, — ^Henry  Boase,  Esq. 

Xiftrariaw.^— T.  F.  Barham,  MD. 

Curator, — Edward  C;  Giddy,  Esq. 

Assistant  Secretary i — ^Richard  Moyle,  Esq. 

Council, — George  S.  Borlase,  Esq.;  Joseph  Came,  Esq.; 
Stephen  Davey,  Esq. ;  Richard  Edmonds,  Esq. ;  William  M. 
Tweedy,  Esq.;  Robert  W.  Fox,  Esq.;  George  GrenfeU,  Esq.; 
Michael  Williams,  Esq. ;  Humphry  Grylls,  Esq. ;  George  D. 
Jphn,  Esq. 


Article  XIII. 

SCIENTIFIC  NOTICES.  ' 

Chemistry. 

1.  Method  of  purifying  Crystals.    By  M.  Robinet.     ..// 

Every  practical  chemist  knows  how  difficult  it  often  is,  parti- 
cularly in  the  analysis  of  organifc  substances,  to  blear  away  from 
fcrystalline  products  the  mother  water,  and  other  heterogeneous 
jnatters,  which  collect  in  their  interstices.  *  Whfert  the  ei^yist^aa 
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jU».veiy  fine,  and  still  more  when  they  are  soluble  in  t)>e,ordi- 
nwry  menstrua^  it  is  sometimes  impossible .  to  clear  theccu 
although  perfectly  pure^  by  any  other  metjbod  .than  repeat^a 
crystallization  and  digestion  with  animal  charco^U ;  both  oi 
which  processes  are  troublesome,  and  occasioq  considerable 
loss.  M.  Robinet  has  proposed  a  new  a,nd  very  siiqple  method^,  ^ 
which  was  suggested  to  him,  in  consequence  of  observing,  that 
when  a  parcel  of  crystals  came  into  contact  with  the  mouth  of 
Khe  py^ette  during  the  act  of  suction,  they  were  instantly  and( 
perfectly  cleaned.  The  process  depends  on  the  transmission  of 
a  current  of  air  through  tlie  crystals.  He  has  suggested  various 
forms  of  apparatus  for  the  purpose.  The  simplest  consists  of  a 
double-mouthed  bottle,  with  a  funnel  in  one  mouth,  and  a  bent 
tube  in  the  other;  the  lower  opening  of  the  funnel  being 
obstructed  by  a  ball  of  cotton-wool,  and  the  crystals  placed 
above  the.  cotton.  On  sucking  the  air  through  the  crystals  by: 
a  bent  tube,  they  are  cleaned  in  a  few  seconds ;  and,  if  necessary^^ 
the  operation  may  be  repeated  after  previously  introducing  a, 
little  water  into,  the  funnel.  A  convenient  way  of  constructing 
tb^,  apparatus  so  as  to  work  of  itself,  is  to  make  the  second  tube 
reach  the  bottom  of  the  bottle  with  ooe  limb,  and  with  the  other 
a  vessel  of  water  situated  on  a  lower  level.  The  whole  bottle 
and  tube  being  filled  with  water,  the  funnel  is  to  be  introduced^ 
and  the  water  then  allowed,  to  run  off  by  the  syphon.  On  the 
large  scale  a  more  suitable  apparatus  will  be  a  tube  fropi  a 
steam-boiler,  by  which  the  bottle  may  be  filled  with  steam  from 
time  to  time. 

The  steam  communication  being  shut. off,  apd  the  steam  m 
the  bottle  condensed,  the  stream  of  air  will  immediately  carry 
through  with  it  the  whole  of  the  mother- water  frpm  the.  most 
silky  crystals. — (Journal  de  Chimie  Medicale.) 

2.  On  the  Decomposition  of  Cyanate  of  Silver,  by  Sulphuretted 

Hydrogen,    By  Dr.  Liebig. 

M.  Gay  Lussac  and  I  have  already  shown,  observes  Br. 
Liebig,  that  sulphuretted  hydrogen  decomposes  cyanate  of  sil- 
ver ;  the  cyanic  acid  is  not,  however,  separated  in  a  pure  state ; 
one  part  of  it  combines  with  the  sulphuretted  hydrogen,  and 
peculiar  compounds  are  formed  which  have  in  general  the  cha- 
racters of  acids.  When  cyanate  of  silver  is  decomposed  by 
bydriodic  and  muriatic  acid,  hydrocyanic  acid  is  evolved,  and 
new  acids  are  obtained  which  contain  iodine  and  chlorine,  and 
which  have  the  property  of  giving  deep  red  coloured  solutions 
with  the  salts  of  peroxide  of  iron,  after  having  been  neutralized 
jwith  a  base.  With  sulphuretted  hydrogen  no  hydrocyanic.'acid 
js  obtained,  and  the  new, acid  immediately  produces  a  deep  red 
coloured  fluid  with  the  persalts  of  iron,  without  previous  neu- 
tralization with  a  base. 
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It  was  also  shown  in  the  memoir  above  alluded  to  Umt  cyam^ 
acid  is  composed  of  an  atom  of  cyanogeo,  and  one  of  oxygen^ 
and  it  appeared  to  us  that  in  the  acid  obtained  with  the  cyaaate 
of  silver  ia.nd  sulphuretted  hydrogen,  that  oxygen' was  exactl;f 
replaced  by  sulphur,  and  that  we  had  obtained  a  eonp^pbuad  at 
sulphur  and  cyanogen.  Such  are  the  results  which  have  heesk 
stated  in  the  memoir;  sometime  since  I  undertook  some  expe^ 
riments  to  determine  with  more- precision  the  nature  pf  the  aeii 
obtained  by  decomposing  cyanate  of  silver  with  su^buretted 
hydrogen.  The  results  of  these  observations  are  slightly  difr 
ferent  from  those  which  we  had  previously  obtained^  but  we. 
have  not  paid  minute  attention  to  these  several  acids. 

If  sulpnuretted  hydrogen  gas  be  passed  through  water,  hold** 
ing  cyanate  of  silver  in  suspension,  and  if  the  liqQor  be  stroagl]^ 
agitated  before  the  cyanate  is  totally  decompose,  an  extremely 
penetrating  smell  is  perceived/  and  amtoonia,  when  exposed  M 
the  mixture,  produces  a  white  cloud*  As  soon  as  tne  salt  in 
entirely  decomposed,  which  happens  when  the  fluid  beoocdeii 
clear,  this  smell  is  no  longer  perceptible.  The  liquid  separa4»d 
by  the  filter  from  the  sulphuret  of  silver  has  an  acrid  taste,  cmd 
reddens  tumsol ;  when  mixed  witli  lime  ammonia  is  expdiled^  it 
precipitates  muriate  of  barytes  after  being  heated  With  nittid 
acid,  gives  a  bulky  precipitate  with  nitrate  of  silver,  «dcI 
changes  the  persalts  of  iron  to  a  deep  red  colour;  itappeard 
from  this  that  the  cyanic  acid,  decomposed  by  the  i^ulphnr^tedj 
is  converted  into  a  cyanite  (?)  of  ammonia,  and  a  peculiar  aeid 
containing  sulphur,  but  different  from  the  sulpho-^^Tanic  aeidw 
The  fluid,  when  left  for  some  time  exposed  to  the  air,  deposits 
a  yellow  powder,  and  then  the  smell  of  hydroeyaniie  acid  is 
perceived ;  the  solution  by  spontaneous  evaporation  yields  a 
deliquescent  salt,  which,  with  acid,  gives  the  penetrating  sm^ 
of  suIpho*cyanic  acid. 

As  it  is  extremely  probable  that  the  formation  of  ammdniB 
had  been  determined  by  the  aflSinity  of  the  acid,  I  made  another 
experiment  to  decompose  the  cyanate  of  silver  with  sulphuret 
of  barium,  obtained  by  deconiposing  sulphate  of  barytes  with 
lamp  black ;  the  sulphuret  of  barium  was  gradually  add^ 
to  the  cyanate  suspended  in  boiling  water,  as  long  as  sulphuret 
of  silver  was  formed ;  the  filtered  liquor  was  very  alkaline,  but 
it  gave  no  sulphuretted  hydrogen  on  the  addition  of  an  a<jid'{ 
nitrate  Of  silver  gave  a  yellow  precipitate,  which  became  bklekt 
on  drying.  A  current  of  carbonic  acid  gas  passed  through  tl^ 
solution,  produced  only  a  small  quantity  of  darbonftte,..and  >by' 
evaporation  a  yellow  salt  was  procured,  which  heiated  td  J©0^; 
cent,  burnt  without  giving  light,  till  it  lost  all  its  moisture,  and 
it  became  grey :  it  was  then  treated  with  water,  which  dissolved 
a  sulpho-cyanuret  of  barium,  and  carbonate  of  barytes  re- 
mained :  the  acids  separate  sulpho-cyanic  and  carbonic  acids, 
and  lime;  evolves  ammoni^i.    When  heated  in  glass  tubes  after 


being  dried,  it  fused,  gives  carboilate  of  ammonia  and  cyanogen, 
and  sulphuretof  barium  remains. 

When  nitrate  of  silver  is  precipitated  by  the  freshly  prepared 
'  barytic  salt,  a  bulky  precipitate  is  obtained,  which,  after  oeing 
well  washed  and  heated  in  boiling  water,  is  converted  into  sul- 
phuret  of  silver,  and  produces  carbonate  of  ammonia.  It  ap- 
pears from  this  that  the  acid  which  is  united  with  these  oxides 
must  contain  oxygen,  besides  carbon,  hydrogen,  and  azote. 

When  the  barytic  salt  is  decomposea  With  sulphuric  acid,  a 
fluid  acid  is  obtained  which  very  readily  decomposes.  If  the 
salt  be  pure  then  no  other  product  is  obtained,  but  if  it  contain 
even  a  trace  of  silver,  hydrocyanic  acid  is  formed.  If  the  liquid 
in  which  cyanateof  silver  has  been  decomposed  by  sulphuret  of 
barium  be  filtered,  before  all  the  cyanate  is  decomposed,  cyanate 
of  silver  and  of  barytes  crystallizes  upon  cooling ;  this  shows 
that  the  cyanate  of  silver  loses  half  of  its  oxide,  before  the 
cyanic  acid  itself  undergoes  any  change. 

If  the  cyanic  acid  gives  half  of  its  oxygen  to  the  sulphuret  of 
barium,  and  takes  in  exchange  an  equivalent  portion  of  sulphur, 
the  new  acid  would  be  formed  of  two  atoms  of  cyanogen,  one 
of  sulphur,  and  one  of  oxygen,  and  the  salt  of  silver,  when 
decomposing  at  a  boiling  heat,  with  six  atoms  of  water  would 
produce  one  atom  of  sulphuret  of  silver,  four  atoms  of  carj 
bonic  acid,  and  two  of  ammonia. 

Although  these  results  do  not  possess  all  the  certainty  that  is 
desirable,  they  prove  at  any  rate,  that,  during  the  decomposition 
of  cyanate  of  silver  by  sulphuretted  hydrogen,,  or  sulphuret  of 
barium,  different  products  are  formecl  from  those  which  had 
been  supposed,  and  that  the  red  colour  assumed  by  a  solution 
of  a  persalt  of  iron,  is  not  a  sufficient  proof  of  the  existence  of 
sulpho-cyanic  acid,  since  there  are  several  other  substances, 
differing  totally  from  this  acid,  which  possess  the  same  pro*- 
perty.-H(Atin.  de  Chimie  et  de  Physique.) 

3.  Analysis  of  Tymp  Cinder. 

In  the  blast  furnaces  of  the  iron  works  at  Merthyr  Tydvil,  a 
scoriaceous  matter  is  produced  below  the  opening  of  the  pipes, 
which  is  rich  in  alkali,  and  is  collected  by  the  workmen,  and  is 
used  instead  of  soap.  This  substance  has  been  analysed  by 
M«  Berthier,  who  states  that  it  consists  of  small  scoriaceous 
particles,  which  are  black  and  magnetic,  and  occasionally  inter^ 
spersed  with  grains  of  mamellated  scoria ;  all  th^se  are  enve- 
loped in  a  very  deliquescent  alkaline  substance ;  this  matter, 
treated  with  water,  gives  : 

Soluble  salts  . 0-385 

Insoluble  matter  ••••••...»  0*615 

1-000 
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The  soluble  salts  were  fo|ind  to  consist  of 

Carbonate  of  potash 0*63 

Sulphate  of  potash  .  ........  0*37 

Silica a  trace 

1-00     . 

r 

There*  was  no  muriatic  nor  phosphoric  acid.  The  insoluble 
matter  gave  by  analysis  : 

Silica.. 0-343 

Protoxide  of  iron 0*260 

Alumina. 0-040 

Lime 0-062 

Potash 0-206 

Mamellated  scoria  ..••.....  0-100  - 

1-000  :. 

•  ■  .  •  • 

The  alkali  is  undoubtedly  derived  from  the  earthy  matter, 
with  which  the  carbonate  of  iron  occurring  with  coal  is  always 
intimately  mixed.— (Annales  des  Mines.) 

4.  Spontaneoush/  Inflammable  Metallic  Patoders, 

M.  Magnus  has  observed  that  when  the  pure  oxides  of  iron^ 
jpobalty  or  nickel,  are  reduced  by  hydrogen  gas  at  temperatures 
but  very  little  above  that  of  boiling  mercury,  metals  are  pb^ 
tained,  which,  when  allowed  to  cool  in  the  hydrogen  gaisi,  inflam^' 
spontaneously  by  exposure  to  the  atmosphere.  If  the  reduction 
has  been  eflTected  at  a.  red  heat,  this  does  not  take  place. 

When  the  same  oxides  are  mixed  with  a  little  alumine,  the 
metals  obtained  as  before  inflame  spontaneously  in  the  atmo- 
sphere, even  though  the  heat  used  has  been  that  of  redness,  and 
yet  from  the  (juantity  of  oxygen  disengaged,  it  has  been  evident 
that  the  alumine  has  not  been  de-oxidized.  ' 

When  a  metal,  thus  competent  to  inflame  in  the  air,  is  heated 
in  carbonic  acid  gasy  it  loses  its  peculiar  property,  but  re-assumes 
it  upon  being  re-heated  in  hydrogen  gas,  and  allowed  to  cool  as 
before. 

Nevertheless,  the  hydrogen  is  not  the  cause  of  this  inflamma-r 
bility ;  for  when  oxalate  of  iron  is  heated  in  a  vessel  with  a 
narrow  neck,  so  that  the  acid  may  be  decomposed  and  the 
whole  allowed  to  cool,  the  metallic  iron-powder  pbtained  in- 
flames spontaneously  in  the  atmosphere.  No  other  naetal  but 
the  three  mentioned  have  presented  this  phenomena. 

It  'results  from  these  experiments,  that  when  the  difficulty- 
fusible  liielals  are  in  a  state  of  extreme  division,  and  have  not 
aggregated  either  from  adhesion  or  softness,  they  have  the  pro- 
perty of  inflapaing  in  the  air.    This  effect  is  probably  due  to  a 
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power  possessed  by  these  imtals  of  oondensing  Vieh  quantity 
.of  oSLygenon^tkeir  extended  surface,  as  to  occasion  the  con- 
ditions, neeessaiy  to  the  oxidation  of  the  in^taK  <      . 

The  inflammability  of  Homber^s  pyropboru9>  t>reps^red  by 
heating  to  redness  a  mixture  of  alum  and  fionr,  depe^ids  pro- 
bably on  the  daine. cause ;  for  the  inflammation  does  not  take 
place,  except  when  the  heat  has  been  so  moderated  as  .to  be  in- 
sufficient for  the  fusion  of  ;tbe  sutphuret  of  potassium. 

These  phenomena  are  analogous  to  those  observed  by  M*  Do- 
bereiner,  as  belonging  to  platina,  and  with  the  faculty  which 
.silicium  and  zirconium  have  of  oxidatii^  under  certain  cirqum- 
stances,  as  M.  Berzelius  has  shown.  reirhaps>  also,  they  may 
assist  in  discovering  the  csiises  of  the  formation  of  nitric  acid 
.in  artificial  nitre-'beSs.-r^Annales  des  Mined,  xii.  210.) 
.  With  these  e6feots  should  be  ranged  the  remarkable  one  ob- 
served by  Dr.  Gobel,  as  produced  by. the  residue  left  upon 
igniting  the  tartrate  of  lead  in  close  vessels.  See  vol.  xvi. 
.p.  386,  of  this  Journal. — ^Ed. — (Institution  Jof^urnalO 

6.  Precipitation  of  a  Metal  from  Solution  by  other  Metdh. 

Professor  Fischer,  of  Breslau,  remarks  that  the  reduction  of 
a  m,etallic  oxi^e^fcom  its  solution  in  an  acid  or  alkali  by  a 
metal,  depends  upon  the  following  causes  : — 

1.  Principally  the  relative  affinity  of  the  two  metals  for 
oxygen. 

2.  The  affinity  of  the  oxide  of  the  reducing  metal  for  the  a.cid, 
or  alkali : — for  this  reason  tin^  bismuth,  and  iron  only  re4uce  a 
small  number  of  salts,  whilst  zinc  reduces  a  greiett  number.  It 
is  for  the  s^me  reason  that  there  are  but  few, alkaline  solutions 
rjsduced  by  metals :.  silver  dissolved  in  ammq^ia  is  not  reduced 
by  zinc ;  copper  dissolved  in  ammonia,  is  not  reduced  by  tin, 
imony,  bfsmuth,  or  iron.  \ 

3.  The  electric  tension  which  may  exist  between  the  precipi- 
tatingand precipitated  metal. 

4.  The  affinity  of  the  metals  for  each  other :— copper  is  pre- 
cipitated by  iron  in  a  state  of  purity ;  precipitated  by  zinc,  a 
kind  of  brass  is  formed. 

5.  The  state  of  saturation  and  concentration  of  the  solution : 
— the  precipitation  is  more  rapid  as  the  fluid  is  more  acid  and 
concentrated.  If  the  metsil  is  required  in  fine  dendritical  crys- 
tals, the  solution  should  be  ddute.  Many  metallic  salts,  redu- ' 
cible  by  certain  metals  wben  dissolved  in  water,  are  not  so  when 
dissolved  in  alcohol. 

6.  The  tendency  of  jtfae  precipitated  metals  to  assume  the  gra- 
nular or  crystalline  state : — ^lead,  silver,  and  tin  are  precipitated 
from  their  solutions  more  readily  than  gold  or  platina. 

7.  The  position  of  the  reducing  metaJy  relative  to  the  solu- 
tion V — ^^hen  the'metal  is  in  plates  or  wires  offering  a  large  sur-^ 
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Ito6;*llbe  fii^ci|iiUttiott  is  rdpid^  but  %liJSii}<irilBS|iliiad'^ 
suff^e^^f  i&e  h^xx^t;  tMchmg. it  mty^  by «  potnlv^it^eqiiinU ia 
Ida^  iitt!^.'^  Tviid''<6qiMl  ^oamtilied  of  solttboit'of  ilvirt^niiit^ 

ed{q>eiFlttM#'iiiet^%o  totioh  tfie  8«rfaMof  tteoflier }  th<i)fiys| 
«i!td'§]it^y6eiekiw)m silver ift  on^  hMr^ UieJatter isotia tiisA 

^  ''Wbei»'il>^[ttiitt  f<kl  in^  put  into  a  soloitioB  o£<aettate,  ornttfs^ 
bf  leildy'tfae  fifMt  large^crytitals  of  lead  after  a  time  M  ^offi  mski 
Hi^ie  f^I&e^d'  by'  smaller,  whidi  in  turn  fall,  and  lureaneoeecMl 
%  dtfaer8>'dnd  thid  alternate  production  continues  a  loc%  titnik 
Twe  catiSQf  df  thh  efibct  appears  to  be  in  the  poW^r  wliicniaMiii 
inetallic'i^kitibns  have,  when  saturated  with  base,  of  disoolfirniiig 
smtil quantities  of  other  metals:  thtts  the  saturated  nitrate^ 
dof^riate/land  acetate  of  sine  slowly  dissolve  a  notable  quantity 
el^lead ;  thie  muriates  of  zinc  and  tin  and  the  acetate  of  tead 
dfjlsolte  a  little  copper,  and  the  nitrate  of  copper  dissolves  finefafp« 
divided' silver.  When,  therefore,  a  piece  of  zinc  is  placed  jfk 
Ae  Outface  of  a  solution  of  lead,  the  latter  metal  falling,  .to .  tha 
bottom  of  tHe  iSuid  is  in  part  dissolved  by  the  isalt  of  sfino 
formed ;  and  the  solution  of  lead  thus  formed  sprehdkvg  ti^mtiglt 
the' fiquid^^ thus  p!a((ies  the  zinc  in  constant  contact  wHb  it/ ami 
hence  the  successive  precipitation  of  the  lead  which  is  ^ond  to 
take  place.  '  .  i     ,.- ,  ..: 

If  finely-divided  silver  is  put  at  the  bottom  of  a  nsoroir  talye^ 
an  A  about  t#o  inches  in  depth  of  a  solution  of  copper  Saturated 
wMh^oxtd^b^  poured  upon  it,  then  a/  <^perw*wire)>lungedtd  thie 
depth  of  ^  cOupte  ^f  lines  Will  i^oon  become  covered  With  Mi^ 
tod  ih  Ihi^  or  four  weeks  fine  crystals  of  the  metal  wtii^i^pear^ 
which  will  be  larger  as  the  tube  is  narrower.  It  upbears,  ttiat<iii 
iell  tl^se  di^bumstances  doidsle  subsalts  are  formw ;  'cryiitab  of 
stfbnlt^te  of  copper  almost  always  appears  mi&ed  witkl  those  <of 
ifli^eiTi^'^AiUi:  das  Mines,  xii.  197.-r-<institution  Jouimal*)    > 

d(M,.iK-;tiwjj,-.   .;-..••    Mineralogy,  ,-      .     ...    .    .,. 

/)(Accoj4ipg ,^P  SWpf}^^^^  it  contains Jr on  8 1*8 :;  nickel  li^9|| 
cooalt  rOi  manganese  Q'2;  sulphur  6*1  =  100-6.  !^rb^Ver 
did^not  fixapniue.it  for  chrotoe,  out  intended  to  do  sQ'.T-^^OsSin. 

%irt(MjFewale  Ph^smU assuming  the  Male  Plum9f^i  ictj 

Th^fCtfitor  t>f  «' lite  BcUnbhi^^^^  PiriIos(^hii6ldJ4)l«riitt^ 
htti^iiiieke^ 'the  ftlb wing  interesting  note  to  ai  tralisIiDtMnii:^ 
Jd, .  I^i^ore  Geoffroy  Saint  IJilaire's  memoir  ^Vp^  female 
PHeassWts  assuming  the  Maje  Plun^age,,?  jpu^lsUedi  W*.0)i^ 
present  number  of  that  valuaUajjournal.  •      .       -.  ;  .iHrtY 


jii!^  Tb«»»lfl[iiK<ing  bot  of  fei&ale  birds  osAtiQiibg.  tibe  Ahuoc^ 
of  ito^niafe^Wtti  lAiivoxiem  ttmos  first  nitendfid  .to  liy.  thc^  cel(^» 
Innt^ii  I.  Huhter^  whidl>  in  a  memoir  on  this  subjtotin  !th^.Phi]lp«1 
iMphi^al  IVfiias^etiiHiffiof  Lotick&vd«ioribeft;a  Mivpbaaftftiit  %nA 

eoJleli  wUdi  iMd  iaold-a^e.  assumed  the  male  pluma^**  .  Mv% 
St* Hiking  m*  th^  preoeding  memoir,,  ^ftysi  thai  of  ithe  maiijr 
pea heasuk ti^ menagerie. in  Paris,  no  instance  occurred  of  th# 
poaiianiassmiiiiig  the  male  plumi^,  a  faci  whicb.4»ho3;it$^4m^a 
tihan^is  rarely -^met  ^ith  m  thepeaooek.  •  In  the  Museum  Rf 
tlik  Vmaretsityf  tberd  is  a  fine  specimeQ  of  the  pea.  hesk:  wi^  ttij^ 
n^e'  pbunage^  furesented  to  the  MttSMm ;  by  the  Duohctas  .^ 
Bocaleugh.  La  the  note  aocompanyiiig  the  gift,  it.  ia  fts^d  tk^ 
tkaxlg^  was  effected  daring  the  course  of  a  few  ,years* '  The 
following  description  will  cohvey  an  idea  of  the  d^gr^^of  oha^^ 
•s^ierienced  in.  this  individual.  The  head  and  ;(ieok;'ha^0 
fetssamed  the  same  green  and  blue  tints  which  cbaiaoterise  $k^ 
diale ;  the  breast  and  bdly  also  have  the  sfuoeie  deep  colour*  .As 
ia  the  male,  the  primaries  are  paie-bitown,  and  4  patch  upea  thi^ 
vug  bright  gremi*  The  dorsal  feathers,  howerer,  are  stiU  mowi 
or  less  mottled  with  grey ;  and  the  green  whiieh  they  have  pisit^  ^ 
tially- assumed  is  lighter  than  in  the  male,  and  not  btended  with  ^ 
tim  coppery  hne  which  in  his  plumage  extends  from  the  middle 
of  the  back  to-  the  rump.  The  rump  feathers .  ate  elongated, 
some  of  them  to  the  length  of  18  inches,  but  the  train  formed 
by  them  is  Bcanty>  and  3x9  ocellar  spots  are  neijijbter  sp  lai^e  nor 
so  Taried  as  in  the  male.  The  ordinary  tubercles  on  th^  tarsi  of 
tbe  fimnale  have  been  developed  into  thicks  regular  conical  spurs^ 
^bont  half  the  length  of  those  of  th6  male.  In  short,  the  change 
isiSO  much  advanced,  that  after  another  month,  it  would  probably 
hate  been  complete. 

'  '  Ih  the  museum  of  the  Universit^^  there  is  a  speeknen  of  the 
female' pheasabt  with  the  male  plumage^  presented sojei^. years 
ago  by  ut0  Hope."*^  The  only  differences  which  the  plumsige  of 
this  individual  exhibits,  when  contrasted  with  the  n^ale  bird,  are 
the  following :  first,  the  tail  feathers  are  shorter  than  those  of  an 
adult  male,  although/considerably  longer  than  those  of  an  ordi- 
nary,female  $  secondly,  the  lustre  of  the  colours  in  general  is 
not  quite  so  vivid  .€ts  m  the  male,  jbspecially  oii  the  back  Of  the  , 
vrings,    Thef^  is  no  sippe&rance  of  spurs. 

Sometimes  the  sftme  sort  of  apparent  change  of  sex  is 
observed  among  domestic  poultry.  Mr.  Neill,  at  Canonmills, 
had  a  black  hen,  of  what  is  callea  the  French  breed,  winch  in 
her  twdifth  year  deased  to  lay  eggs,  ahd  gmdualhr  lasfiumed 
soiaewhat  the  appeatance,  and,  to  a  consimrablo  degree^  the 
maimers'  of  a,  cock.    The  prificifml  chaise  of  plumage  consisted 

p.  In  tfae  British  Museam  are  several  sunilar  medmens,  particularly  two  remarkably 
fi&ir  ondi^  latdysliotm  Kent,  hy  Thomas  Law  Hodges,  £m(.  of  Hempsted  Place,  near 
Oanbnok,  and  by  hhn  piesented  ftiithe  Miunun.^-^ 
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in  the  tuft  on  the  head  becoming  thviner^  and  showing  sotne 
upright  fittray  feathers,  and  in  a  single  elongated  feather  project- 
ing &om  the  tail.  .  The  spurs,  wefe  larger  aan  usual  in  hens,  but 

,i^eseJi9drpi?Ql]«J3ly'beeBmcreasiDgfor soiney^^  (Tj^i^^^ge 
,  of  manner  .of  the  bird  was  quite  remarkable  i  she  stjcuUedi^IiOfit 
i^  an  bverbesxing  ^ay,  with  a  firm  pace,  and  raised  tail* .  Shp 
fbrmied  aparty  amx>Dgthefowls^  whuJi  she  led  separatf^.i^oiii 
.  Uie  cQclt  \  and  she  roosted,  apart  from  him.  ^he^beea^n^  ireiy 
Yoradoms ;'  and  when  food  was  set  down  (losing  BlL]:e9eml;)l9iic||, 
ijU  this  instance,  jta  the  generous  male),  she  beat  off  the,  ot^r 
pens  I'  when,  in  these  cases,  she  came  in  contacjt  with  tbej^^, 
she  stared- at  him,  but  without  making  any  attack. .  Sheaoop 
became  very  fat^  and  died  within  a  lew  months  .seemingj^-of 
over  fatness.  Her  cry  was  altered,  hut  had  little  resemblance!  jp 
the  crowing  of  the  cock ;  less  indeed  than  is  sometimes  noticed 
in  young  hens. 

In  a  valuable  paper,  by  Dr.  Butler,  of  Plymouth,  in  theihirjl 
volume  of  the  Memoirs  of  the  Wemerian  Society,  there  s^ 
many  interesting  facts  on  this  subject,  and  from  which  we  extract 
the  following  tmle :  . 
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J^able  qf  such  Birds  as  have,  in  advanced  Life,  assumed  the  l?/tf- 
ma^e/f  the  Male^  with  the  Names  of  those  Authors  who  have 
noitcea  the  Fact. 

Ordbr  4.^ — Oai;linje. — Domestic  Bibds. 

Gen.  1 .  Pavo,  Pea-hen  ......  Hunter.  . ' 

2.  Meleagris,  Turkey .  ..  Bechstein.  '! 

3.  Phasianuscolchicus..  Pheasant  common :  Huriter., 
— —  pictus  ....  ——— golden :Blumenbac6. 

o«ii„«        f     Fowl,    domestic:      Aristotle, 

4.  Tetrao  ferdix.  Par-  \     m^«*««, 
tridse. .......,./     Montagu. 

5(.  Columba,  Pigeon Tiedemann. '  * 

2.  Familyt»re88iro8tre8  /     G«»- 1- Otis  Busand.    Tiecfe- 
,■    ^  L'  mann.-  •  t 

3. : Cultrirostres  -f    ^  Tribe,  Gen.  4.  Platalea,  RHi- 

t        ean  of  American:  Catesbyi 


> } 


.  t  ' 


Obdeb  6. — Palmipeda. — Web-footed. 

2.  Family,  Lamelhrostres,  soft  skin  .on.  the  beak. 
L  Anai9^  Duek, common  and. wild:  Tiedemann. 


.1 
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V 

•..r..  :.     ...  M.i    .      ..■<■      ■     MiscElLANEOWS.     ■    '"     '    '   "  "  Z"  '•' 

!'>•  ■'       ::  .III  ,«  .•  .\    •        ^ ■;  »  I '    ;.  V.  i'--  m'    Ui'  j 

tin    '         :-.)..'     •  :  B*  MemarkabU  Rainbi^io*    -  :j   >   t  «'.•>.•   .- k 

'  Ofithe  IStS  Miay  bfthw'yeai-(182§)/at  six'  d^ilbfek,  ^ 
ligfitiiiiigapbeat^d  in  iht  teasteftapairt'of -thehettlr^tt^i' attdMa 
little  min  fell:  Tliere;  where  it  was  darker,  I>'&M  udctiiy  dFihe 
'ihhabltantB  of  Lengsfeldst,  in  Eisenach,  observed  a  tery  remark- 
able  rainbow.  We  saw  not  only,  as  is  commonly  die  case,  the 
•feebly  coloured  interior  rainbow,  and  the  darker  boloure^d  eit^ 
rfoi*  rainbow,  with  all  their  transition  of  colobrs,  but  among 
tihese  also  the  following  threefold  repetition  of  ^theioiTn  the  fol- 
lowing order :  Most  exterior  riainbow,  violet,  blue,  green*,  ytjllbw, 
tod  red ;  under  a  dark  layer,  and  below  those  with  dinhniBfaed 
ihtensity  of  colour,  first  the  common  interior*  bow,  with  red, 
orange,  yellow,  green,  blue,  violet;  then  the  fbllowing  three ; 
purple,  orange,  green,  violet;  purple,  orange,  green,  vi^alet; 
purple,  orange,  and  finally,  d  dull  green  arched  stripe.  Karsten 
Archiv. — (Edin.  New  Phil.  Joum.)  * 

9.  The  Moon  and  its  Inhabitanis. 

Olbers  considers  it  as  very  probable  that  the  moon  is  inha- 
bited by  rational  creatures,  and  that  its  surface  is  more  or  less 
covered  with  a  vegetation  not  very  dissimilar  to  that  of  our  own 
earth.  Gruithuisen  maintains  that  he  has  discovered,  by  means 
of  his  telescope,  great  artificial  works  in  the  moon,  erected  by 
the  Lunarians ;  and  very  lately  another  observer  maintains, 
from  actual  observation,  tnat.gr^at  edifices  do  exist  intbe  moon. 
Tfoggerath,  the  geologist,  does  not  deny  the  accuracy  of  the 
descriptions  published  by  Gruithuisen,  but  maintains  that  all 
these  appearances  are  owing  to  vast  whin  dykes,  or  trap  veins, 
rising  above  the  general  lunar  surface.     *         "     — 

Gruithuisen,  in  a  conversation  with  the  great  astronomer 
Gauss,  after  describing  the  regular  figures  he  had  discovered  in 
the  moon,  spoke  of  the  possibility  of  a  correspondence  with  the 
inhabitants  of  the  moon.  He  brought,  he  says,  to  Gauss's 
recollection  the  idea  he  had  communicated  mslny  years  ago  to 
ZimiKierman.  Gauss  aiiswered,  that  the  plan  of  erecting  a  geo- 
metrical figure  OH  the  plains  of  Siberia  corresponded  with  his 
<^ini6n,  because,  according  to  his  view,  a  correspondence  with 
fne  inhcd)itant3  of  the  moon  could  only  be  begun  by  means  of 
such  mathematical  contemplations  and  ideas,  which  we  and  they 
must  have  in  common.  Ine  vast  circular  hollows  in  the  moon 
have  been  by  soikie  considered  «b  evidences' of 'volcanie 'action, 
but  they  differ  so' much  in -form  and  struet^ife  from  Volbanic 
craters,  that  many  are  now  of  opinion,  and  with  reason,  that 
they  are  vast  circular  valleys.-^(£din.  New  Phil.  Journ.) 

Is  the  preceding  extraordinary  piece  of  Scienti/iG  Intelligenct 
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(uoder  whicb  h&tA  it  appears  as  abov^)  a  qim^  ox  are  Mesa{]tr^ 
Gntithuisenf  ano$ker  Ooserver,  and  Noggeratii^  davmrigbt  Jiimh. 
^  tioa?  Astotiie  aUeged  oonversatioabflltweaaMM..GmiUl^-~-~ 
rad  Ganwr  tbelattei  iiiMtt;f  w|b  poocliiflf  i  h^^fi  ifit^^; 
in  his  sleai^tatttbe  -stfwg^  spaeulations  of  t^^ibniie^  j 
seeioad  to  enter  into  W  wild,  extravagant  vieHs.— >£a. 

10. 2Viiii5mi55i07t  of  Sound.  ' ' 

The  e](treme  facility  with  which  sounds  are  heard  at  a  consi- 
derable distance  in  severely  cold  weather,  has  often  been  a  sub- 
ject of  remark ;  bat  a  circumstance  occurred  at  Port  Bowen, 
which  deserves  to  be  noticed,  as  affording  a  sort  of  measure  of 
tUs  fiteihfey.  Iieut€»»aQt  Foster  having  occasion  to  send  a  iq^u 
from  the  Observatory  to  the  opposite  shore  of  the  harbour^. Jik 
measMred  distance  of  6696  feet,  or  about  one  mile  and  iwos 
Unjyha,  in  order  to  fix  a  meridian  mark^  had  placed  a  persoir 
haJf-Wf^y  between  to  repeat  his  directions ;  but  he  foiVMl  od 
trial  thiatt  this  precaution  was  unnecessary,  as  he  could,  without 
^hfficulty,  ke^^  up  a  conversation  with  the  man  at  the  distanft 
station.— < tally's  Voyage.) 

11.  Urqn-ecedented  Cold. 

Plattsburgh,  Feb.  22,  1826.— On  Tuesday  and  Wednesday  6{ 
last  wee^,  was  the  coldest  weather  probably  ever  experienced  in 
the  United  States.  We  did  not  ascertain  how  low  th^  thernio^ 
meter  sunk  in  this  place ;  but  at  Fort  Covington,  fourteen  m^es 
distant,  a  thermometer  ^upk  to  40^  below  :^e.ro,  and  the.mef cury 
froze !  How  much  lower  a&  alcohol  thermometer  would  Jif ve 
sunk  is  not  known ;  probaUy,  however,  not  more  than  c^e  or 
two  de^ees,  as  mercury  exposed  at  the  same  time,  was  a  fon^ 
time  in  congealing.  A  degree  of  cold  sufficient  to  freeze  mei^ 
cury  was  never  before  noticed  in  the  United  States,  and  probably 
never  in  so  low  a  latitude  as  46^.  The  coldest  weather  that  we 
reco^ect  to  have  heard  of  in  this  country  was  32^  below  lerit — 
(Intelligencer.) 

12.  The  Heat  of  July,  1825. 

The  heat  of  July,  1826,  seema  to  have  been  as  oppressive  i^ 
England  and  France  as  in  this  country,  and  to  have  been 
Attei^led  in  some  instances  with  the  <«ame  fatal  effects,  aa  a 
nuvi^b^r  of  sudden  deaths  are  mentioned  in  the  papers,  ^le 
thermometer  stood  at  Bath  on  ihe  I9th,  in  the  >shaae»  ntW^ ; 
and  the  number  of  horses  that  had  died  is  supposed  to  be  gribl^r 
. thftA;ati  my'  forquer  period.  Ths  effects,  of  continued  hot  weiwer 
w^M  seriously  felt.  Brooks  and  ponds  weee. become  mmit^^mj, 
.imd  yegrtation  wj^s  suffering  from  tho  eoeffchtng?heat  o{A«<iup- 
The  M^atbei?  in  Paris  was  most  intensely  Jiot,.«ad  snebiadieaaQii 
has  scarcely  ever  been  remembered  there.  Nearly  a  period  of 
twelve  weeks  elapsed  without  a  single  drop  of  rain,  and  the 
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JUST  71TBLI8B1ED.  '      ''     '" 


GeologTcal  apd  Hisforipal  ObservaUons  on  the  ]^|^tern  vidti^  b^ 
Norfolk;  by  X  G.  feobberds,  jun. " 8v6.    ifS.  *         ^      '  v         '  '^ 

Dewhurst*s XMctionary  oif  Anatomy,  Bvo'.  Bart  E  ^'54^«*:  ^'^^'-^'^^ 
'  Hamilton V Outlines  of  Midwif^i*  %ev    7fc«f/^^'-  •  »^  M/i^fl* 

•  Bhrrow's'CdnChology.    Brd.    16*.]J>l4itf,or  W.  fl#:  6^.«otdur€dPi( 
'^  -  Lamarck^l  Cd|ich6logy  Wustrat^d.    I\uri  IV.    ll«  \U.  Mi  pbi6/i«r 
9^.- S^' c<^(ed^^  •       •  !    .•  \    •      .    It  ?.'»  ,j" -or^l)  ov/t 

•  Illustmtionttin  OmiiholcurY;  by  Sir  W*  Jardine/' |(a(t^;^PHSjE^,!i$99* 
^Prtdebw  Jcihn  8eH)y,  EuS.  *c.  Paift  I.  .  ,;i i/,//  ^uia 

.   Danb^ii/i  pescriptjoB  of  Volcanos.    Svo.  ^Qs,  ,,  ,  ,,j,  ^^  p^^^ 
_  Phillip^'a  Out^iisfef  of  Mineralogy  and  p^ology. ,  ?iy^  Sfr-Wlxo'vi 
Memoirs  of  the  X^ondon  Astrononucal  Society,  ^eV][I..]^i^|I^^. 


■►■■i*i 


J.  •     »  .  Article ,/vV;      ^./  j,.  j.  jj-.-i-kp^ 

•  NEW  PATIBNTS.^J     "   -  '•'  "^^^hii^^^vi 

.  ^B.  Newmarch,  Cheltenham,  for'improvemehts  finfire-arpis.7^myV^. 
'     E.^homason,  Birminghanij  goldsmith  and' silversmit)i,fofSmpy^ 
^mpntsin  the conatruction  of  m^als>  tpicens,  and  coin6.Y-lWv;9:  ^^'^*' 
' '  H.  C^Xacy,  Maiidiesier.coBdi -master,  for  am  apparatus '^n^lfidK^lo 
'icispeiidcai¥iasebodies.-^NoT.  18*  .       .^  t.^^   »y>v/ 

' '  '  B;  WAodenm,  Manchester,  silk  aianufkcturer,  ^  his^  in^ny^pibeiila 
ifrsriMda  and  jpaidleafcr^pn^eiiiD^  boptsaiid  «nMid8i^HMNbT*)i8..>ii 


»ii ' 


M^Qii4U^metmiiMostimt<  J<hli  wJi  flMM 


Article  XVI. 

Extracts  from  theMetearolo^kalJouTTiaiKeptat 
the  Royal  Geological  Society  of  Cornwall^  Pi 
E.  C.  Gidi^,  jOM5Ci>r. /: ;    . 


Penz^m^   By  A^. 


Rboist^  II'Bbbm. 


4 

/     5 

J  6 

7 

8 

9 

10 

11 

12 

1 13 

15 

-re 

17 
18 
19 

'    '21 

0?22 


9-7a 

!  19-76 
'  !9'7^ 
l9-?i' 
!!9'T8. 
{9^ 
S9-9e 
59-d9" 

30-atr 
29fe- 

29-4^ 

29 -W 
89-7^ 
29*08' 

29-98. 

SO-15 
WW 

30-S8. 


9*90-  21i-9ae9*9^ 
9»|  2S|-90i  Sd-910 
70  99-705 
74  ^-7dO 
76  29-700 
68  29-T^O 
70  29-705 
70  29-710 
8Q|89-860 
94 
98 


2« 
2\ 


2 
2 
2 


65 

iw 

66 

J&O 
56 
60 
58 
AS 
50 
62 
55 
54 
54 
&4 
.48 
51 
^2 
^4 
54 
54 


29-9$0 
29-985 

98^29^9^0 

68-29-690 

41  20-450 

•7Q|  28-900 1  56 

10  29-300 1  52 

•6^^9-6601  52 

•66  29-6(701  51 

•7id9-735l  60 

29-9r  99-915  60 

2^92  29-960  60 

3 )-l4. 30-145  49 

3  )-20  30-910  48 

30-16  S0-];75  48 


Biin. 


S3-7gt29-l53i  M 


% 


t 


to*< 


?3" 

^2 
150 

i50 
50 
50 
63 
j48 
67 
47 

ia 

il8 

148 

48 

^Q 

^36 

'38 

38 

«40 

47 

46 

44 

46 

38 

.44 

38 

i42 

.43 

43^ 

38 


Mmii. 


. 


■••  * 


36 


6Q-0 
68-3' 
54-0 
66^ 
65<> 
53-0 
55-0 
55*S 
51*6 
59-5 
49-5 
49-5 
51*0 
51-0 
51-0 
4»0 
43*5 
45-0 
46'0 
47*0 
60'5 
50*6 
48-0 
49-0 
44-5 
47-0 
44*0 

460 
460 
45*5 
48-0 


Rain  in 

100.  j^Wm?^ 


T 


'*  5W '  Sbow^Tn^  «t  pt^ 


0-60 


SW 


W 

NW 
WW 

NW 

NW 
W 

NW 


Remarks, 


Gear. 


Tf^ST 


»v-* 


Showeiv: 

Fwr.      . 
Fair.  . 
Misty  nan. 
Fair}  sfcowflo. 


5DO 


0-lfr 


0-20 


0*08 


M80 


NW   Showckt. 
N      Fair., 
NE  .  Fair.  , 
KE    Fair ;  showors. 
N£    Fdr;  tliowen. 
N      ^air;  t^ewers. 
N   •  Bhowisnii . 
NWvFair.,      \ 
NW   Fait^  tibowen. 
NW   Fair;  sh^i 
W    Hun.      ' 
W     Shoirtit,*- 
SW  ;  Rain*  -  ; 
N      Hailahofen. 
NW  Showcri.. 
SW   Rin.  '  [ 
W    Showers.- 
W    Sboww»^ 
NB    aear;  .i|ir, 
NE  •  Fair. 
NE    Faff,   ^J; 
NE    Fair;      - 


NW 


••jO 


£(»'2 


1  I    • 


'4' 


\ 


{RESULTS. ; 


windy  *~~' 


irwi 


i     I 


No.  1 


PeMfoiice,  ^ov.  24, 1826. 


EPWARD  C.  GIDDY. 


:-':ij 


JfeirSApAiidi^^dHiMli  wj^Mrf  \fyuriM* 


419 


\     1%V^A\\V^.>'  ^'  .'^ 


! 

V    .A 


c5 


*\ 


A&TiciiS  XVII* 


\i 


METEOROLOGICAL   TABL£»    >    ^  ^ 


/;'?.' I 


18BB.     IHait 


Oct.  1 

S 

4 


Var. 
E 
W 


5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 


N 
N 
S 
S 


w 
w 
w 
w 
w 


w 


s 

s 
s 
s 

s 
s 
s 


E 


w 
w 
w 
w 

I 

E 

E 


S 
S 

81IS 


mi 


22 
23 
24 
25 


S 
S 


s 
s 


27 
28 
29 
SO 
31 


S 

N 
N 


E 
E 
E 
E 
E 
W 
W 
W 
W 
W 
W 
£ 
Wl 


Bfaz. 


80*09 

8009 

30K)4 

29^5 

8027 

80^7 

30-27 

3007 

29-97 

30-18 

80-23 

30-23 

30-20 

29-95 

30-17 

80-14 

30-14 

30-13 

30-13 

30-11 

30-10 

3009 

8007 

80<>7 

29-60 

29-77 

30^5 

30-32 

30-32 

30-28 

80-24 


8a32 


Mis* 


29-96 

80^ 

29^8 

29*98 

29*95 

80-26 

30-08 

29-97 

29-86 

29-86 

80-18 

80-17 

29*95 

29-68 

29-78 

30-79 

8011 

30-11 

30-11 

80-10 

8009 

3005 

30-05 

29-60 

29-60 

29*60 

29-77 

80*25 

30-28 

30*24 

2994 


Max. 


'■ .'.  !'"    f  !  ^''T'l^'g 


es 

68 
62 
58 
55 
95 
64 
63 
57 
65 
66 
66 


l^qu 


99 

45 
45 
3S 
29 
28 
44 
50 
43 
55 
59 


67 

40 

67 

84 

61 

42 

62 

57 

62 

58 

62 

55 

71 

51 

65 

53 

65 

50 

62 

5S 

59 

42 

51 

87 

54 

40 

54 

41 

5S 

49 

5a 

-  47 

55 

40 

li 


£iwfK(> 


"^^W^O 


,<  'i  r 


^ 


.«>' 


16 

S7 

—    I     07 


- 


*90 


17 


•65 


29*60    I    71     I    28    rj-55 


58 
20 
29 
05 

25 
08 


2*05 


^^Ubit  olnervictions  in  each  Bbe  of  the  table  apply  to  a  period  ni  tweoty'^Saax  houn, 
licg^khiiig  aat  9  A.1M.  on  the  day  mdicated  hi  the  fint  ounmn.    A  d4Mlh  doidtes  that 


the  remit  iamduded  m  iSbt  neit  mlo 


afr.  Hoffor^^  ^ftpfvvj^pealJiotirmiL 


IDjK. 


it-  V  '^ 

TmA  Mimlh—^i,  A. hen;  ■bmK  ubuut  tva,  ]>,  m.  i—b.  Fine.  6.  Ttggf 
nMndaift  dny  Una,  1.  Day  tiot:  lain  at  taghi.  8.  Tloudj  t  rain  al  nlgbt.  . 
fl.  Oaudj  and  fine:  night  teiny.  II).  Mornta);  r:iitiy  :  nficraoon  cloudy,  il.  Cloudj;' 
IS,  Cloady.  14,  16.  rine,  IQ.  A  heavy  diowcT  vf  r;uii,  with  (hunder,  about  ^Wo' 
f,a>.  IT— 10.  CluDdy.  iO,  21.  Fine.  A.  Rainy.  3S.  A  Uiu^^  Mtirm  abnit 
(nie,p.in. :  li)^ntsg  in  tfae  e\'en>ng.  34.  fine  daji  lain  atnigtu. , '}&-  @ra^;  tBd 
Hn&    M^Finc.    SI.  Boiiiy.    8?.  Cloudy.    SO, Sft  Ckmdj.    31.  Rue. 


UbotaUrt,  Stratford,  fifavMU  Jltn^,  U,  ISSfi. 


^_   -* 


INDEX. 


ML   B&ORPTION,      cutupem*     q»t 
9L       154. 

Wdfimy  of  Mww^cf  f^  BerMn*  pimi  4)1 
HDMing  a  mumte  suivej  of  the  li«n»iuh 
''  Mr  t^  <U|fM«u»  04424, 

j^44d,  Qn  ^Q  pio4ujCtiQD  fff>  179 
bxopaig,  iw  iwmhiimtwpd,  4n» 
new,  pro4iMaed  1^  U)9  miitwal  «ctioa 
^  JDf  sulpluuic  add  and  "rrht%rlir%  W^ 
fulphpiji.ythftllr,  aitATjalr  of»  91  &• 
Lfll»  «ia^nB  of«  4S. 

Soiithmi,  on  the  Mipato  of,  937. 
t,  Mr.  on  the  geologiod  structure  of 
Cader  Idiis,  146. 

ty  atmospheric,  method  of  determiniqg 
the  quantity  of  vapour  in  it,  97. 
r-pump  wittiout  artificial  valves,  153. 
obpl,  derived  ftpn>  the  femwntatioii  of 
bi^ad,  36S. 
iioonia,  hydiobn»nale  of,  413. 
\jm  of  acorns,  43. 
-«— ofhaUoylite,391. 
*mmm>  of  pol^gmjiute,  1 17. 

>■  of  some  minenb^  1 16* 

nalyses  of  QocOks,  52,  l9is>  215, 996. 

^  Buign^m  in  JPranoe,  1 55. 
nimals,  on  the  burrowing  and  boring  of, 

A^pparatos,    electro-magnetic,    impfoved 
1^  one,  357^ 

l^jTcdc  eimeditiQn,  infceHjgpmpe  finm,  149* 
fLraenic,  detection  of,  391. 
Ajitronomicsl  obsewatians,  52.    ^ 
JlUmq^^^^  %ir,  method  ^drterB»ning 
the  quantity  of  vi^oorioi^  97*    '  ^ 

I 


Bi 


JBabbige  and  Heisehel,  Messrs.  on  the 

I    magn^ism  manifested  by  various  sub- 
\  stsMSsdadbsE  MMatiai.  1/S3.S46L 
PUnd,  Mr.  en  a  peealiar  lobitaBee  «biu 

tuned  in  sea  water,  381 ,  41 1. 
btea%,  Col.  vitrandiBical  obterfalioM, 
I    52. 

mUKk^ftumtk'Om  nenmus  dide  iMdi 
«    OMUieclisthevalimtBiyniiuolcawidithe 

brain,  226^ 


Berthier,  M.  analyns  of  hrmp  cin4|Br| 

4«3, 
Baxdtq3,.M.  anahvto  of  i^oinerals  hf^ 

mbag  im»oi^  ten,  ^r  :;:  Yf  .V : 

the  minend  fl^pring  of,  800*  ^' '' 

Book^andhpi^^  l^»5}i»^»  #*r 

■  new  wAAtSiCy  T6,  I5u,  239, 3ICL 

394^471.  J-.:^ 

BoulteB||Netiiailc8  on,  3i4> 

BTayley,Mr.on  die  radoiUde  of  d^e  form- 
ation of  the  ^hmentous  and  mamfUaxv 
varieties  of  carbon,  ahd  in  the  probfible 
eidstende  of  but  two  distinct  states  (S 


aggr^t 
fend,  bal 


Bi 
2«3.  ^     '  '      '    ■    ' 

-^—•fermentation  of,  aleohpl  ^\abn4 

from,  363. 
Broto^  a  pecnHar  snb^tanfi^  oMtain^  ifi 

seawater,  361,  411. 
Brome,  acdon  i*,    on  f^e^^.^o?^ 

410. 
Brome  and  chlorine,  .oonmound  oL  420» 
-^-i— hydtocatbittet  6f,'li22. 
■  '         natural  history  of,  423. 
Bromic  add,  its  oombinatiomu  417. 
Bromuretof  goto,  41«7''  ^^^^  p^'  ^'^ 

iodine,  420. 

piMpk«u%420. 


i 


I  f  I   tJiai 


.«* 


mmm 


t.  %.  *  -    te 


../'- 


Bromuiet  ofplatina,,4l6. 

potsssiumyony  4l<fe/  h  r  ..  ,^1 

bad,  414. 

L  mercury,  41!L 
— '^— —  silver,  415. 
— —  sulphur,  420. 
Battertnaboi,75t 


C 


Cader  Idris,  on  the  geological  strHctiire 

Cafein,  4»,    364,  S89--eompe«tMMi  of, 
367. 


«Q 


htdka. 


—  idHamtHom  ind  maiBittarv,  ou, 

Ctadsnej  ^.  tti  the  iBipliatiim  of  faydfo. 
gm^  14ft. 

CaUdogne,  new,  of  the  fidl  of  gtoiin»  iron, 
'  imii  toAwok  mbolaticet,  diy  or  moitt, 

in^olinndloBicil  ovdflr,  8S. 
Chladni,  M.cirtaliigiioQftliefidlofotoiioi, 
c  *iliqp^  doB^  •flii  loft  MdMlaneeB,  diyor 
.  moist,  in  duonoik^gical  omIce^  8S. 
Chlonne  ^  oitAuiC  gas,    qMNHaneoot 

comlnutioii  ol^  SiH* 
ddonne  aad  1)10010,  oomponnd  of,  490. 
Chmtie,  Mb.  oil  the  magnctiiim  of  iron 

tMogium  ki^BDCBtNo,  97,  106-«on 

ihe  magnetism  developed  in  copper  and 

other  substances  during  rotation,  253. 
CShiistison,  Dr.  reply  to  Mr.  PhiUips,  83 

—Mr.  FhiOips's  mswer  to  his  reply, 

335. 
Cinder,  Qrmp,  analysis  of,  463. 
CStdfl^  Ivniiipoiis,  mond^e  moon,  886. 
1  nervous,  which  coimects  the  Tolnn- 

taiy  kmsoles  with  Ae  bnin,  886. 
Coldy  produoed  by   the  oombiniUion  of 

metab,  398. 
CUd,  miprecedented,  470. 
Collard,    Mr.  on   cutaneous  absorption, 

Colquhoun,  Dr.  on  a  new  form  of  carbon, 
'  i^^fdieiaical  essay  on  the  baking   of 

liRVU161,868. 
Combustion,  486. 
Combustion,  tfoatmoiOM^jJoi.  a  nixtuzo.of 

chlorine  and  (defiant  gas,  318. 
Copper,  on  the  magnetism  developed  in, 

during  rotation,  853. 
Croonian  lecture,  by  ffir£.  Home,  134. 
Crawford,  Dr.  on  the  semi-decussation  of 

the  m)tic  nerve,  3 1 5. 
Crystaltifation  of  sulphur,  148.     ^ 
Crystals,  on  the  puiincalion  of,  460. 

CtttaoDous  ataao4^iiiin9  <*^  ^^ 


Dobttii,  Mr.  venUttlioiibowUen,  914. 
Dmmmood}  Lieut,  on  tta^  Vi^fita,  74. 


..I     !• 


£. 


IBarth,  strata  of,  on  the  cnnsolidatioftgf; 

899. 
Bducation,  chemical^  isuggestions  ^  /k€ 

improvement  of,  369. 
Electio-magnetie  apparatus,  improved,  op, 

357. 
Snmiett,  Rev.  Mr.  account  of  a  eurioiu 

phenomenon  observed  in  the  moony  SI 

— tdesoofucal  observations  on  the  moon, 

335,434 — on  combustion,  426-T^n'ga- 

seous  bodies,  434. 
Encke,  M.  letter  to  Mr.  How^el^  189. 
Equator,  length  of-  the  pendulum  at,  881 , 

348. 


F. 


Faliowes,  Mr.  on  the  small  transit  instru- 
ment, 830. 

Faraday,  Mr.  on  the  confinement  ofdrj 
gases  over  mercury,  388 — on  fluid  sul- 
phur at  common  temperatures,  390— <ni 
the  mutual  action  of  sulpbonc  add  and 
napthaline,  and  on  a  new  add  prod^iccd, 
801  —on  a  limit  to  vaporisation,  4^. 

Fermentation  of  bread,  alcdtol  .derived 
ftixn,  363. 

Fossil  niegalosaurus  and  didelphis,  occur- 
rence of,  155. 

Fractions,  continued,  on  the  use  of,,  mi^ 

'  unrestricted  numeraton  in  sumaiarion 
of  series,  48.  • 

Franklin,  Capt»  and  Dr.  Bidiaidseii,  in* 

,  tdligenee  from  the  -ted  aeetie  «zpedi- 
tion  under,  149.  .»  i  r . 

Fiictoa  <P  the  heat  of»  960.  .  ... 

Frog,  heart  of,  used  as  a  poiioii^  11^ 


D. 


Daubeny,  th,  analymr-  «£  his  work  on 
active  and  extinetwoleanoeS)  dx.  815. 

Davy,  8ur  H.  on  the  rdatioDe  of  electrical 
andchanical  ffhsiiires.  68. 

De  I^anosy  on  a  reoenfc  spedee  of  the  genus 
:liinnita,-t03» 

DoBto-broiqmret^ef  tin,  414. 

Dies,  steel,  on  the  burdening  of>  154. 

Ikiii^&tmi  «n  the  Wd  produoed  by  the 
combination  of  metals,  398. 


G. 


Garot,  M.  on  the  pieparaiion  of  oa&iia 
389. 

Gaseous  bodies,  on,  434. 

iQaseSf  dsy^on  «heireonfineDaeBt<oyor  mer- 
cury, 388. 
'    '    method  of  detenniianpi  tfaeiv<:spe- 

•  fiifip^.mviiQ^  w|hp  .  mixed  wtt^  sMnsMue, 


imbx^ 


4MI 


Oay-LuflBac,  M.  repcfil  upon  the  memoir 
of  M.  Bdaid,  425. 

Gkckoes,  lued  in  CBtching  flies,  8ST. 

Genus  hinnites,  further  obeervtttions  OB9 
361. 

tiUdy,  Mr.  metemolo^cidtBUe,  t8,  168, 
840,  318^  396,  479. 

GiMMcuiking,  «n^^  um  <if  wilphMeof 
Boda  and  common  salt  in,  148. 

CNfld,  %Mif9(ltfet  ef^  416. 

Qoldingham,  Mr.  on  the  kngdi  of  1l^ 
paiixAmk  at  te  equator,  281,  S4S. 

Qraham,  Mr.  on  the  absorption  of  gases 
by  liquids,  69— on  the  alcohol  derived 
nam  Ihe   fermentadcm,    369— on  die 
heat  of  fHetion,  260. 
ChMiy,  Mr.  further   obtervationB  on  the 
genus 'hinnites,    wilh  the  addition  of 
anodier  recent  spedes,    361— on   the 
'd^esilve  oigasM  of  1he  genus  Oomattda , 
of  Lamarck,  &G.  392^—on  a  recent  spe- 
cies of  the  genus  hinnita  of  D6  France, 
and  some  observations  on  the  shells  of 
tile  monomyaiies  of  Jjamarck,  1 03. 
Gypogeranus,  its  maimer  of  de8tE03^ng 
seipentB,  29T. 


H. 


Hsdl,  Sir  James,  on  Ihe  oonaofidMiii  of 
• '  the  strata  of  the  earth.  990. 
Hdlojrlite,  analyns  of^  991, 
Hadaa,  Br;  on  a  newtpeeles  of  Ametkaa 

qua^ped,  238 — on  a  ne«r  spedeS'  of 

salivnander^   inhabitmg  PttuisyltaBia, 

315. 
Heat,  ezecssite,  of  1825,  noci0»  of,  at 
•  DioeUyn,  rl^ '  Ybrk^  12^ 
— —  of  mction^  on  the,  860.* 
-**i^^'«f#aly,  1826i,aooMmtof,  I86j49a 
w;^  rmdlaBi9  onto  passageHmmg^'giMs 

8creeos,'61. 
— — rcmartoroh  Mr.  Rttehie*s 

exptrimmtreOL,  19. 
.■  reDdarks  on  the  Rev.  Mr. 

Powell's  paper  on,  122. 
Heavens,  survey  of,  pUm  for  making  a 

minute  one,  124. 
Heberden,  I>r.;acoount  of  thehea^of  July, 

1825,  186. 
Herfspath,  •  Mt.  -  method'  of '  detonuinlng 

experimentally  the  quantity  of 'tapour 
'  in  the  atmoJBphere,^  imd  ^e'Specyic  gra« 
'  >  'VlflMr^f Kases  ini]ud:viih  moisenie,  9V; 
Herschel,  Mr.  account  of  a  series  of  ehser* 
'^•tvalAoM  ma^  in-  tite  summer  of  1825-, 

'  Ibriiw  purpose  ^fdetenniiiing  the  difibr- 

ebee  of  the  meridiami  of  the  Boyal  Ob* 


— -letlCt  ^  fiDlll:M.AKJBBy* '  19* 
Home,  Sir  £.  Croonian  lecture  on:  Ifae 
.  'ateueture'  elf  > tetisfattf  Sk/ttt^  ftmi  nhMD 

is  derived  its  dongationand  oentraotioii, 

iw.    •      ,  •        -r     .  ..„       ..:, 

Homer,  Mr.  on  tiiease  of  «OBtimied  Auc- 
tions with  mirestticted  numeratOBS  in 
awmmatiim  of  series,  4&  > 

Howasd,  Mr.  R.  iiieteoBolBgiealtBU9%iI9» 

159,  919, 997,479* 
H]Fdn4iieaaaiteofamiiiofei*y4ldt  -         fO 

■  barytsa,  4i4i.  f-r. 

'  ■  ■■'magnegia,4t4i  •  MJ 
Hydrocarboret  of  bieaM^  422^  \f  v --a^ iD 
HydiOBBD,  impinrtiofr  ofy  «fltetof^  V4^ 

'   ■  i  .JO 

.•  ' '  '■'ii3 

■      -♦.■'.•'»'('') 

Japan^  idaads  of,   ■nrniim  iif  nikiifir 
cniptinns  in,.442.  -  -■«— » 

InspirsliBn  of  hydrogen,'  cActs  >oi^'  449b ' 
Instttntion>  Boyal,  protwdiiigs  ef,  67«     J 
Iodine  and  brome,  compound  e(^  4201  ' 
Iodine,  fbund  i^  the  mimttrni  ipriug  00 
Boasningtoa,  near  Leith,  39<)C  > 

Ireland,  N£  of,  gecdogical  poritian  of 
somemek8)67.  j 

boh,  magnetic  cAet-pradi:fibed-  in,  -atid 
in  other  metals  by  rottttion,  27*  106, 
183, 246.  » 

Iiioa,  melwiio,  BJtbwg,  466^  J 


Kater,  Gapt.  abstiaot  of  his  pi4MV'en'thc^ 

construction  and  adjustment  of  the  neiT' 

*  standard  weitftta  and  awwimj,  59.      ^ 


Lamarck,  obMrvatkms  o&liieihdQa  of  Ilia 
monomynrei^ of^ 't09*  ■ « '  *  *'  *'  l 

Lead,*  bMta]SMei«&  414. 
Lead,  sonjgfBlaCe  0^964.  v    ^ 

Lecture,  Bakerian,  en  the  rdatkmft  of 
electrical  and  ehmniealciiaknes,  62.    '^ 

Croonian,  by  Sir  E.  Home,  f  ^4, 

Leslie,  Piof.  en  the  light  and  heat  dfti(^ 
solar  spectrum,  294.  '* 

LMy,  Mt<eBlhe  tuqgsiate«ri«idi^84:<^ 
Levyine,  analysis  o^  41V  *    -  ■■--  -'-^^ 


«» 


imkf'. 


IspHf  Mft,  m^  tbe.iiwhvito.ialrato -of 
Hoidwdl,   B«ittiA.and  BntoD  diffit, 


,.  •ii 


u. 


Magnena,  sulpHate  o^  its .  reaction  on 

bicarbonaite  of  8oday«4P^<  •  •  •    - 

JUagnetiKO,  fta^ul,  ip  StunUf  18^. 

■  ■  />»■  >^n-^  on  th«,-  d^v^cq^  during  the 

nmMuitt  oC  capper,  253. 
— — —  produced  by  rotatioQy  on,  t27, 

.l(»t  139^  S4a. 
Magnus,  M.  on  spontaneously  Inflampia- 

ble  metallic  polraen^  464. 
Mnommta  aSmfnjMk,  148. 
Heg^dosAumMUM.dideljibifl^  iomk,  occ^r^ 

ven'ce  of,  155.' 
MeiUi^  Mr.  on.  the  law  of  temper&tuxe, 

S6««   ,  .  , 

Mercury,  bromurotsof^  415. 

Mercurjr,  on  the  confinement  of  dry  ^^ai^ea 

oftr,  S8ok-.<       •  ., 

^etaL  precipitation  or,  by  other  metals, 

Metallio  powdeo,  spootaaeously  inflani* 
nublcyd64i   .  .,  .1   ... 

Metals,  combination,  cold  pmdueed  bf » 
992. 

Meteor,  luminous,  75. 

Meteorological  table,  78,  79. 

Miller,  Mr.  addition  to  the  list  of  «nb- 
ttanees  ihat  cause  a  ooil  platinum  wire 
to  remain  red-hot  when  ignited  in  their 
/vapoucy  20t~Kin  the  oxidation  of  palla- 
dium during  its  effecting  th«  union  of 
the  hyi&a^gen  .and. oxygen  gases  from 
eth^  olqobal,  Stc.  SO^^-on  we  produc« 
«ioii.o£afletkacad,  it. 

Minerals,  analysis  of  some,  1^6. 

Moon  and  its  ijdiatntants,  469. 

Moam^  ti^Bfaus'  phtwasnemm  obienwd  tB» 
81.  .!■      '  ..  . 

-.«^  idelooBacid  abseptations  <in,  835* 
4S4. 

— ^  hittiibM»c&ia«i<»ttv4tb%SB%.  vV 

Morphia,  meconiat#  of,  14ik.  . 

Mnride,  a  suraosed  demcntary  substinoe, 
properties  of,  SI  1,  lee  BtooMk 


.*',*■ 


»        K' 


N. 


I   * 


...   :...,.      uii  .»!    "sMn^.U^*! 
ObservaladM  of  iliwtwipjHii  ia»i1 .  jftfck, 

diffetcBne.of.thalfltfigilndeioi;  ISki.  . 
OMantcpia   and  Bhlorine»  fcpohtanwiiis 

combustion  of  a  mixtoie  of,  312. 
Optic  nervi^'  ifln  .the  ieoal^lesosMtion  vC^ 

315.  :V 

OiUr«  Mr»  im  the  bilrrosrinf  and  boriilgf 

of  animals,  61. 
Oxides,   metalUe,  Mliim  oC  bisanr.'ittiv 

416. 


P. 


•J  •»■ 


Ka^ttelhw  alidi«lphtt«iis 
mutual  action,  201. 


j4tn.<hctt 


PMladiittA,  on  OiaMdatianal^^diiriai^iu 
affecting  the  union  wf  hydrogen  and  oxy<> 

.  gciigaairtnnether«akolnl,  Iltc20»^ 

Ptuttfita,  ivnr,  77^  156,  S89,  AH,  396w 
47K 

FeOeticr^  M»  on  cairioi,  354w 

Pendulum,  length  of,  at  the  etfoatoi^  &Si , 
342. 

PhisassBits^  ieBBalf,  on  their  asanming  the 
male  phimage,  468* 

PbiUipB,  Mr.  R.  r^ly  to  him  by  Dr. 
Chnstison,  23'— his  answer  to  Dr.  Chria- 
tiidb'4  tefUjn  386. 

Mr.  W.  altitudes  of  hil^  and  sta- 
tions of  En^and  and  Walok^  ini 
jMMiflei  of  the.natura  of  their  Mnatitiieiit 
rodlHi»448. 

PhaHihatr  of  yttrifc,iBiltw  of.  118^   •    - 
Flan. for  malong  a  niinate  surf^^ilhe 
f  fafeaveiil, ftc.'&4i  '  ,:.. 

Planche,  M..  on  the.MactioBnoC«uUat»of 
magnesia  aii8^l»atilN«4tMi  ioiEbi^  408»" 
Rfttina,bMmuielo^4l6.  .  .    -i; 

mtftinttm  viM^-  MibttMloastwkaia:tqpfat 
cause  it  to  remain  red-hot  whentpft^- 
viott^ ignltedin-il,.28.;'  •  >        ..^^^m/- 
Poison^  neuiof  tWAog  oaeiUM^  lAi^  •  - 

PolygmilDiita^^aaa^isiof^  117. - 

PMtlodk,  Ii0Ut»  iteUB  .OB-.llMx^<gteligiaa 
poiitioii  of  soma  rocks  t»^  tiia  nortbMlit 
of  Ireland,  67.  t* 

P«ttBiMittfllvinM&ttMt'0£;''^8i    •  L^^IuQj. 

Powell,  Re«.  Mr.  on  some- OxieBBMBtt 
ielatLfia  to  the  passage  c^  jaoiatttMat 
dirou^  f^^t^MSBi,  atiMoniariirieft- 

,  •  hla.piyew>»>!afliisitiiert»>l88  t  rsmaiba 
on  Mr.  ItitchSe's  experiments  m  aidiant 

-•  4ltftt^.i8*''       '     •*.;.'      >  ;;  ..i    -.«n*«- 

Ftintiiig,  aieieotypa,  im^Mfttt»sliM«f; 
PtattM,M.  biognvhitialnoliceoi;  241. 


4!S 


IBiaap^  aii^fiwiiMmlvtfidd  iMbes^  159. 


Q. 


QnadnDsed)  Avamaamy  new  ipeciai  of, 
838. 


R. 


Radiant  heat,  on  its  passage  thfough  gbA 
sereens,  61. 

Banibow,'renatkabIe,  469. 

RattJe  snakes,  taming  of,  156. 

Ritdde,  Mr.  remarks  on  his  eKperiments 

im  radjant  heat,  13— remar&  on  the 

Rey.  Mr.  Powell's  paper    on  radiant 

heat,  188 — on  an  air-pump  without  ar- 

.  lificiiil  valves,  153. 

Bobinet,  M.  on  purifying  crystals,  460. 

Rotation,  on  magnetism  produced  by,  81, 
106, 183, 846.     , 


Society,  Royslf  (SbMbigleil'  of  Onuwall, 
T^ort  (rf*,  457. 

Wemerian,  proceedings  of,  14t. 

8ddi;httertiBiitte%#lttrTeittilod4i  «AI.  ^ 

phll8flf-«ulgBfllil^ 4oap^.^  ^ it-. v?' < .o  * 

Soda,  sulphate  of,  oii  Ihd  ute  419  .^qgUn 
o...makingv  148v  .  ri.)  tj:'.-'-.  /  •*'  ..!  •  *. 
— ^ — ;  ,  iwf  f  itr  w  tasSBifdnfiiafi  siOli 
Solar  spKfcniiii)  on  1&  light  imd  hdititif, 

834. 
Sound,  trinsmissioD  of,  470. 
Spectrum,  soki,  on  Umlifjtii  iM  tect  «^' 

834.-  ■    -       •    i%- 

Station  l%hts,  on,  T4. 
Steel  dies,  on  the  hardening  of,  .154.    . .  >  i  ^^ 
StqpfaeiHi,  Mr.  suggestions  Ibr  die  improve*  - 

ment  of  the  British  system^•(r  4dw»i(%l 

edueatioii,  86^* 
Stereotype  printing,  hnprofed  iHAfliofl^i^, 

IM^'!  '  -A 

Strata,  freshwater^  on,  68.  •'. 

Sturgeon,  Mr.  account  of  an  impiovsi^ 

deetro«4aiagnelici^MuratuB,  357. 
Substance,  peculiar,    contained    in   u& 

water,  381.  •  *^ 

Sulpho-napthalic  add,  finalysis  of,  815. 
Sulphur,  bromuret  of,  481* 
Su^iwr,  crystallization  of,  148. 

■  fluid,  at  common  tempcralures, 

390. 
Sulphuric  add  and  napthaline,  on  thieir 

mutual  action,  801. 
Surv^  of  the  heavens,  plan  for<making  a 

ttinnteooo,  184. 


S. 


Salama&der,  new  spedes  of,  inliabittng 

Peaniyivania,  315. 
Salt,  common,  on  the  use  of,  in  glass 

misking,  148. 
Sea  water,  peculiar  suhstancecontained  in, 

381. 
Seroents,  of  Sovthcm  Afnes,    on  the, 

837. 
Silver,  bromuret  df,  415. 
Silver,  <yaoate  of,  deoomnoskion  of,  by 

sulphuretted  hydrogen,  461. 
SocKty^  AstHmomieal,  pcooeedlngs  of,  141, 
830.     , 

. > nolsoe  of  te  papers 

contained  in  the  menhirs  o^  453. 
>  '"■■  I  '  Oeologicel,  prbceedii^.  of,    67, 

145. 
I'M  ■  ■■  Linnean,  proceedings  of,  143,457. 
fji'j'H'^  t  Medieo-Botanicaly  psooeedings  of, 
.:147,88T. 

Royal,  analyds  of  Tniisacttons 


T. 


Jm 


.  i 


^  58,  136,  886^ 


(if,<$lV«57i 


i-.i 


Table,  meteorological,  78,  79.  159,  840, 

318,319,396. 
Temperalnre,  law  of,  on  the,  866. 
Thenardtte,  a  new  mineral  salt,  313.. 
Thomson,  Dr.  on  anhydxoua  sulphale^ef 

sods,  401. 
Tin,  deutobromuret  of,  414?,  •/ 

Transit  instrument,  small,  on  the^SSO^  >  "■. 
Tungstate  of  lead,  on  the,  364. 
Turner,  Dn  on  thedsteotieiiuof  ioieBio,^ 

391. 
Tymp  dndof,  analysis  of,  463>. 


V. 


Vaporization,  on  a  limit  to,  436. 
Vapour  m  aifemosplierie-air,  method  of  de- 
tdnBUfiiiitthe^|iiiui!lyof,97. 


A 


r.-:    I. 


•pf 


«w 


Imim. 


w* 


Weighti  and  miMuiiM»  abtmet  of  Gqpt 
Kiiter't  pafier  on  the  cBoalnielian  and 

IVH&m's  GoUiftf  (AmeriaiX  tonpattcm 
at,  daiBigtlifr  toHUBtt  of  1825,  ISO. 

WsladBy  Dr.  Iiiminhwii]  aeeoimt  o£ 
324.       ' 


WMhaO,  Re?4Dr.  aotoffOto 

atme  at  William*!  CottMe 
.  during  the  lamiiMrflnm,  1^1 

of  the  exoeinve  haat  jTBaookfaoo^ 
York,  190.  "^ 


ia,  pheaphate,  aaalyria  of,  1 16« 


# 


END  OF  VOL.  XII. 


I  ^  .■m,m»         v-vv".-^.    *'• 


•*  .  t  .  •»' 


Ti%r;?>  t.nv:/j 


-i»W}^ 


*  ^ .  *fc  »• 


,  \.:.i  ^V*  '  \»/>" 


*fii\    *«v  .>i  ■'•• 'o 


k     . 


\'t 


'   »  .►"' 


'^"H^-ti'  '  'VV.JieiHi   ■' 


'"<*."»•*• 


f^^ 


PriotedbyC.  Baldwiii,  1^  Bn^gMt9wt,l4Q94oB. 


n 


1 


II 


!  > 

w 

I  < 

■'  J 

i  t 


> 


r  •    * 


a 


*  .. 


/ 


■3* 


